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FERRANTT 


TECHNICAL HANDBOOKS © 


MICROSPOT CATHODE RAY TUBES SILICON SEMICONDUCTOR DEVICES 


: ; ‘ Biase CONTENTS: 
This manual entitled Ferranti Microspot Cathode VOLUME 1. Silicon Diodes * Silicon Power 


Ray Tubes’, has been compiled by a team of gs Reno : : 
engineers associated with the development work patie Taha Cee ae 
in this field, and Ferranti Ltd., are sure that the Bhotocelts g : Rane veal 


manual will be of service and interest both to 
VOLUME 2 Silicon Transistors * Solid State 


those engineers who have no experience in this 
field and also to the experts. Circuits - Radiation Detectors : Special Purpose 
Products. 


The above Handbooks are available ona subscription basis at a cost of £1-0-0 per volume. 
This covers a special binder with a complete set of data sheets, plus additional and amended 
sheets as and when they are issued. Send for an official order form now. 


FERRANTI LTD - GEM MILL - CHADDERTON - OLDHAM - LANCS .- Telephone: MAIn 6661 


FE 256/2 
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for a 
permanent 


print ! 


Proudly 
Announce 


FWo-BJeattie-LOLEMAN 
OSCILLOSCOPE CAMERAS 


... A range of instruments covering the entire field of Oscilloscope 
photography. Polaroid processing backs are standard on most models and 
these give you finished prints literally within ten seconds. No other equip- 


‘ Model KS (illustrated) is surprisingly inexpensive 
ment and no experience are needed. 


although it has a fast f/|.9 lens, a multi-speed shutter, 


: F is suitabl both iti ingle. shot 
Camera Model MII 565, for recording ultra-high-speed nanosecond traces. Sid ie ssultable “fon peur repety ie <dud_ stngle..shos 
transient waveforms. An. additional Lensette 

Has 1:1 object/image ratio and an 86mm f/1.2 Navitar lens which is converts the K5 for photographing diagrams, circuit 

eee : : A breadboards and other laboratory subjects. Inter= 
exclusive to A-B-C. When used with the fastest Polaroid film, this re- Suen pectila: backs provides (on>Polaread colt Lou fist 
markable lens gives recording speeds never before obtained with standard pack film, or for 4in. x Sin. cut film. Engineers through- 
equipment. : out the world specify K5 because of its low cost, ease 


of use and superior performance. 
35mm film is used in Model KD5 for rapid sequence recording or for 


continuous “ streak” recording. There is also a dual-purpose model with 
a 35mm magazine fer high-speed “‘ streak” recording and a Polaroid unit 
for transient and repetitive phenomena. 
Check these K5 Features:— 


%* Adjustable ratio, 1 :0.9, 1: 0.7. 
%* Multiple exposures, up to 13 on one frame. 
Parallax-free view of C.R.T. during set-up. 
Records written data on film (optional). 
A- B = é are joint products of Avo Ltd. and Swing-away, lift-off mounting (optional). 


* 
* 
* 
Beattie-Coleman Inc. of California. >% Lensette attachment for off-’scope pictures. 
* 
* 


Cc ] ke 10-second developing with Polaroid film. 
C A M E R A sa a Pe Ss aa ae Film speeds up to ASA 10,000, 


Ask AVO for full details or a demonstration. 


3'WD = AVOCET HOUSE, 92-96 VAUXHALL BRIDGE ROAD, LONDON, 8.W.1. Victoria 3404 (12 lines) 
IN NORTH AMERICA: BEATTIE-COLEMAN INC., ANAHEIM, CALIFORNIA, 
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COLA 


(Regd Trade Mark) 


~ SOLDERING» 
EQUIPMENT 


Z 


TOTAL EFFICIENCY bs 


FOR THE 


SOLDER JOINTING INDUSTRY 


COMPREHENSIVE 
VOLT RANGES 


COMPREHENSIVE 
BIT SIZES 


FOR CATALOGUES 
APPLY DIRECT TO SALES & SERVICE DEFARTMENT 


ADCOLA PRODUCTS LTD. 

Telephones: 
ADCOLA HOUSE MACaulay 4272 & 3101 
GAUDEN ROAD 


Telegrams: 
LONDON, S.W.4 SOLJOINT, LONDON, S.W.4 


~ 
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AvoMeter 


MODEL Mk II 


‘OTHER NEW FEATURES: 
Fused ohms circult provides fncreased Improved temperature coefficient over whole 
protection against inadvertent overload. range. Now measures up to 400 amps d.c, 
with the aid ofa range of d.c. shunts. 
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quality i 
equipment 
needs / 


quality / 
batteries — 
MALLORY 


Woodsons compact LINKLINE transceiver 
provides 2-way communication for 

rescue work at sea. For a reliable 

power supply that withstands the severe 
conditions—and gives up to 300 hours 
transmission on a 9:1 duty cycle, 

Mallory Manganese batteries were chosen. 


Precision-made Mallory batteries are built differently—inside and out—to give the powerful performance 
modern equipment demands. They last many times longer, deliver their energy uniformly without need for 
rest, retain their capacity while lying idle. And they're leakproof and corrosion resistant. Whether designing 
new products or using battery operated equipment, make Mallory batteries your choice for quality 
performance. Find out about Mercury types in miniature single and multivolt sizes, Manganese types in 
standard 1.5V sizes. 


MALLO RY for new Ideas in batteries 


MALLORY BATTERIES LIMITED CRAWLEY SUSSEX Crawley 26047 


DISTRIBUTORS TO THE ELECTRONICS INDUSTRY: 
A. C. Farnell Ltd, LEEDS 2; Wireless Electric Ltd, BRISTOL 1; Hawnt & Co. Ltd, BIRMINGHAM 6; 
Needham Engineering Co. Ltd, SHEFFIELD 1; Harper, Robertson Electronics Ltd, GLASGOW C2; 
Stewart Aeronautical Supply Co. Ltd, Crawley, SUSSEX; Scientific Furnishings Ltd, Poynton, CHESHIRE; 
Cables & Components Ltd, LONDON N.W.10 
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|The Finest 
Rotary 
Stud Switch 


for 
HIGH QUALITY 
INSTR MENTATION 


The standard range comprises thirty-six 
types. Ask for publication 416. 


Illustration 
actual size 


MOL ita | P| PRECISION ELECTRICAL INSTRUMENTS 


_ MUIRHEAD & CO. LIMITED, Beckenham, Kent, England. Telephone: Beckenham 4888. 
MUIRHEAD INSTRUMENTS LTD., Stratford, Ontario, Canada. Telephone: Area Code 519, No. 271-3880. 


MUIRHEAD INSTRUMENTS INC., 1101 Bristol Road, Mountainside, New Jersey, U.S.A. Telephone: Code 201, No. 233-6010. 
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Hoddesdon 4541 
MARitime 17617 
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your 
guide to 
varia 

range of 


the original and best variable transformers. Made in — 


England by The Zenith Electric Co. Ltd. London, and exclusively — 
distributed in the United Kingdom, Eire and British Colonies by 


Claude Lyons Ltd. 


CLAUDE LYONS LID 


Valley Works, Hoddesdon, Herts. 
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afford to be without this fully illustrated, informative Variac 


catalogue. 
free on request to Publicity Department, Hoddesdon. 


Write for your copy— 
76 Old Hall Street, Liverpool 3 


Variac 


REGO, 
—can 


Le ero — 


WW 


D—RD—CWéWséC 


60 c/s, 


400c/s and other frequencies, dual-ouptut models and 


the largest 


CW 


— 
CAN 


— 


AN 


a Be Gc. 2 eee 5 
LOMO” HOw 2 ep 29 


sed types etc. providing the huge range of over 
606 models to suit virtually every requirement 
n, the catalogue contains information on defini- 
aintenance. No cne concerned with the control of a.c. 
or of current, power, heat, light, speed 


30 pages of facts and figures on 129 separate single-unit 
designs for standard and non-standard voltages, 50 

narrow-range linear types. Standard varieties and con- 
structions derived from these include ganged assemblies for 
series, parallel and 3-phase operation, motor-driven and 
range of variable transformers available today! And this 
tions, terminology, applications, circuits, operation and 


does not include custom-built ‘specials’. 


C43 


FRIES Ne ot te IN Ween laser et Me mie CE sb ee 5 


R DETAILS. 


E 


TH 


—0i0 FOR FUR 


12W Ww 


SEPTEMBER, 1964 WIRELESS WORLD 


RELIABLE RELAYS 


_ 10 days delivery 


KEYSWITCH 


Precision relays fully electrically and 1. ee is (P-33) Plug-in 3000 type relay. C.E.G.B. 
: ee approved. Many variations available. 

mechanically tested to exact specific- 5 KeyswitCH OMRON GOLD MM2. Power relay 110v and 
ation. You can trust them for many 230v AC/DC. Up to 4 pole c/o at 15 amps. Switch box 
purposes, industrial and electronic, and mounting. 

forall kinds of conditions. B.P.O.types 3 KEYSWITCH K700 type relay. 15-30 amps for high 

; oe current/high voltage applications. 

by Keyswitch and miniatures byOmron, 4, KEYSWITCH OMRON GOLD MK?P. Midget power relay 
from milliamps to 30 amps per con- up to 230v AC/DC. Plug-in octal base. 

tact. Operating coils from less thaniv > KEYSWITCH OMRON GOLD MK2. Midget power relay— 
Pe Spoutd cena Gut Adu ac. : smallest of the power series. Up to 3 pole c/o 7.5 amps. 


. KEYSWITCH B.P.O. 600 type minor relay. Small size 
For full details of KEYSWITCH and coupled with higher switching speeds. 


KEYSWITCH OMRON GOLD relays contact: 


| KEYSWITCH #83135 8:\Vécme epee Cricklewood Lane, London, N.W.2. Tel: GLAdstone 1152 
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The most advanced 


Claude Lyons Series TS are the most advanced electro-mechanicai a.c. 
automatic voltage stabilisers available anywhere today — providing high-speed, 
accurate stabilisation of voltage without distortion of waveform. Speed of 
correction is up to 60 volts/sec with an accuracy of - 0-259 from zero to full 
load. Ouput voltage is unaffected by variations in supply frequency, load current 
or load power factor. Indoor tropical rating is standard on all models. 


All models employ the same plug-in printed circuit transistor servo-amplifier, giving 
great reliability. The brilliantly simple and efficient design of these stabilisers 
results in outstanding performance at a most reasonable cost. 


Each model can be connected for wide or narrow range operation, with the provision 
of three different input voltage swings in each connection. A wide degree of 
adjustment of stabilised output voltage is also provided. 


TS-3  7-7/15-4 KVA 


NARROW-RANGE CONNECTION 


be u 


WIDE-RANGE CONNECTION 


type input voltage | output nominal input voltage | cutput nominal 
range current (A) KVA range current (A) KY. 
single-phase 
TS-1 8 1:92 
TS-2 -17; to +72% -8i to +3i% 24 5:8 
TS-3 } 64 15-4 
TS-4 or 124 29-8 
TS-5 168 40 
TS-6 336 80 
TS-7 504 120 
three-phase of a 
TS-111 3x4 2:9 3x8 5-8 
TS-222 -7$to +17:% 3x12 86 -3i to + 83% 3x24 17°2 
TS-333 3x 64 46 


Ratings given are for standard 240v 47-65 c/s models (output adjustable 200-254 volts). 
Models are available to special order for other common voltages, e.g. 115v, and/or for 
other frequencies, including 400 c/s. For higher-power three-phase stabilisation up to 
360 kVA, three single-phase units are used. 


TS-222 8-6/17-2 kVA hree phase 
with independent correction of eaciy phase 


Write for illustrated literature to Publicity Department, Hoddesdon. 


Nay gp ee oe noes CLAUDE LYONS LTD 
J [ 0 tl B® Valley Works, Hoddesdon, Herts Hoddesdon 4541 Telex 22724 
; au 'g D Ons 76 Old Hall Street, Liverpool, 3 MARitime 1761 Telex 62181 - cL is 
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~~~ PUBLIC ADDRESS AMPLIFIER KIT Model PA-1 


, 

1 

} *& 4 inputs for ‘guitars, microphenes, record players. 
| % 50 watts output. 

j %& Two special heavy duty I2in. Goodmans speakers. 

% Magic eye volume indicator. 

3} x%& Variable tremolo speed and depth controls. 

| %* Elegant, completely finished modern cabinet, size 20Lin. 
} ~— high x 3lin. wide x I3in. deep. 

| 3% -One compact unit. 

tt Re | 

6wW STEREO AMPLIFIER KIT 


Model S-33 


A versatile high-quality 
self-contained STEREO/ 
MONAURAL Amplifier 
with adequate output for a living room. Can 
be used to convert a favourite (monaural) 
radiogram into a stereo-radiogram. 3 watts 
per channel: 0.3% distortion at 2.5 w/chnnl.; 
20 dB N-.F.B., inputs for Radio (or Tape) 
and Gram., Stereo oes Monaural; Ganged 
controls. Sensitivit mV. oe 

i £13.7.6 


6 W HI-FI STEREO AMPLIFIER 
KIT Model S-33H An_ inexpensive 


stereo-mono am- 
plifier with the high sensitivity necessary for 
lightweight miniature ceramic pick-ups 
(e.g., Decca Deram). De luxe version of the 
S-33 with attractive two-tone 
grey Perspex panel. £15. 17. 6 


5 W HI-FI MONO AMPLIFIER 


KIT Model MA-5 
A low-priced — general 
purpose Hi-Fidelity am- 


plifier based on the popular 
S 33 and intended for those 
who do not require a stereophonic system. 
Separate bass and treble controls. Gram and 
pesctia piu e ppulestle for most crystal 
pick-ups. printed circuit 

simplifies construction. £1 0.1 9.6 


HI-Fl SINGLE CHANNEL 


AMPLIFIER KIT Model MA-I2 


A compact high fidelity 
power amplifier (including 
auxiliary power supply). 
12 watts output. Wide 
frequency range and low 
distortion. A_ variable 
sensitivity control is fitted 
enabling it to be used 
with an existing amplifier in a stereophonic 
system. Other applications include sound 
reinforcement systems, transmitter modu- 
lators, for use with tape recorders, also as a 
general purpose laboratory amplifier. 


£11.18.0 


STEREO-HEAD BOOSTER KIT 
Model USP-I 

Hi-Fi Stereo Pre-amplifier for low-output Hi-Fi 

P.U.s Input 2 mV. to 20 mV. Output adjust- 

able from 20 mV. to 2 VY. 40-20,000 c/s. Also 


suitable as low-noise 
R.C.-coupled amplifier. £7.7.6 


STEREO CONTROL UNIT KIT 
Model USC-I 


Incorporates all worth- 
while features for high 
fidelity stereo and mono. 
Push-button selection, accurately matched 
ganged controls to + | dB. Negative feedback 
rumble and variable low-pass filters. Printed 
Grew eae Accepts inputs from most 
tape-heads and any stereo or 

mono pick-up. : £19. 10. 0 
TRANSISTOR RADIO KIT Model Pet 

An ideal introduction to radio ... £2 
Additional Amplifier Stage UJR-IS 16/6 ple 


All Heathkit models are available ASSEMBLED and TESTED. 


DEPT. W.W.9, GLOUCESTER, ENGLAND 


MANUFACTURERS OF THE WORLD’S LARGEST-SELLING ELECTRONIC KIT-SETS 
a ee a can ada ama sa ia i Ele EN 


- A subsidiary 
of the Weston Instruments Group. 


WIRELESS WORLD 


DAYSTROM 


groups, 


1] 


appearance is most attractive and, combined with its 
first-class performance, results in very favourable 
comparison with amplifiers costing much more. 


Model MA-50 (The power amplifier section of the 
Model PA-1) is available separately for electronic 
organs, sound reinforcement systems, etc. 


Model PA-I Kit £54/15/-. Assembled £74. 


Model MA-50 Kit, £19/18/-. Assembled 
£27/18/-. 


Optional extras: Padded PVC Cover, 
£6/17/6. Four |2in. legs and mounting 
plates, 17/6. 

Save money by building it yourself! 


PS 6 5 6 po pS pS pe 6 6 9 9 Pe 


Tes Pe CPt 6 P< 6 hn 6 pe 6 6 p< Fe Be BS 6 8 
pp a ph Ps pS pS 


‘“*MALVERN ” HI-Fl EQUIPMENT 
CABINET KIT 


AN ATTRACTIVE CABINET in 
modern style designed to house 
all your Hi-Fi equipment (including 
tape deck and full-sized transcription 
record player). The cabinet parts 
are veneered and pre-drilled, with 
edging in Panoplex plastic strip for 
3 ease of finishing. Complete with 
everything you need for assembly, including screws, 
hinges and even a padsaw! Left ‘‘in the white ’’ for 


finishing to choice. £18.1.0 


Size 394 x 32 x 21Zin. 


“GLOUCESTER ”’ HI-FI CABINET KIT 


Will accommodate: Tape Deck and/or 
Record Player. F.M. Tuner and Stereo 
Amplifier. For those with limited floor 
space a speaker system can be housed 
OPEN at one end. , For this purpose a 
loudspeaker kit comprising one Ain. plus 8in. speaker 
systems, balance unit, speaker grille, cutting template, 
padsaw and mounting details are also available. Neutral 
hardwoods have been carefully selected so that the 
finished product can be stained and polished to individual 


choice. There is storage space for records, etc., also for 
power amplifiers. Dimensions: length 46gin., height 30in., 
depth 2lin. : 

Mk. I for Tape Deck or Record Player...........+ £17 3 6 
Mk. II for both T/D and R/P.......... APES Cree £18 10 O 


@ INTERNATIONAL MAIL ORDER SCHEME ® 


Covering the American Heathkit range 
of 250 mode!s 


Direct from U.S.A. to your U.K. address. Illustrated 
American catalogue and full details can be obtained 
from us for I/- post paid. 


TAPE AMPLIFIER KITS Model TA/IM... £19 18 0 


TA-IS £25/10/-; TA-IC £6/15/-. 


Prices on request. 
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the RADIO SHOW 


yc Comprehensive 44-page Instruction Manual tells you in 
simple everyday language exactly where every part 
goes and when and how to fit it. 

A multi-purpose High Power amplifier for general P.A. 

work and particularly suitable for vocal and instrumental 

dances, 

amplifier is specially designed so that a completely inex- 

perienced novice can easily build it.. When completed its { 


a8 9 6 9 eS ps pt 6 ph pt pb 


ee el 


etc. This superb 


6p eet ae oe 


electronic organs, 


MONO CONTROL UNIT KIT" 
Model UMC-! 


Ideal for use with MA-12 
or similar amplifier. Out- 
put 0.25 v. Send for full 


details. £8.1 26 


HI-Fl STEREO AMPLIFIER en 
Model S-99 


Gives I8 w. output (9 
per channel with 0.2 per 
cent. distortion at 9 w. per 
channel). It has ganged controls. STEREO/ 
MONAURAL gram., radio and tape recorder 
inputs and push-button selection as well as 
many other first-class features well above 
its price range. In grey metal cabinet with a 
golden surround and Perspex panel. Also 


ultra-linear push-pull output. £27 19 6 


Printed circuit construction: 
HI-Fl SPEAKER SYSTEM KIT 


Model SSU-I 


Ducted-port bass reflex 
cabinet ‘‘in the white.’’ 
Frequency response is 
40-16,000 c/s. Power rating 
25 watts. Matched speaker 
units 8in. high flux (12,000 
lines) with hyperbolic cone 
and 4in. wide angle dis- 
persion type for higher 
frequencies. 

With legs £11/12/-. 


* COTSWOLD ”” SEER REE 
SYSTEM KIT e 


This acoustically designed 
enclosure measures 26 x 23 
x 144in., and houses a spec- 
ial 12in. bass speaker with 
2in. speech coil, elliptical 
middle speaker together 
with a pressure unit to 

cover the full frequency range of 30-20,000 c/s. 
Its polar distribution makes it ideal for really 
Hi-Fi Stereo. . Delivered complete, with 
speakers, cross-over unit, level control, 
grille cloth, etc. Left ‘‘in the white’’ for 
finish to personal taste, all parts are pre-cut 


and drilled for ease of £23 4 0 


assembly. 
“COTSWOLD M.F.S.”’ 


SPEAKER SYSTEM 
KIT 


This model, based on the stand- 
ard Cotswold, measures only 
36in. high, 164in. wide by |4in. 
deep. Particularly recommended 
to those who require the best 


results in small £23.4.0 


rooms. 


TELEPHONE AMPLIFIER KIT 
Model TTA-I, for Home, Office 


£10.17.6 


OES SHODiae wacnociee sddeacaseoaboctenae ne £7 9 6 
ELECTRONIC WORKSHOP 

KIT Model EW-I, makcs over é 

2GexXpeniMeNts fxs.5to.2-csessnees £713 6 


@ Deferred Terms available on all orders above £10 @ 
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Flat-face GENERAL PURPOSE 
10-12U 


An outstanding new ’scope 


| ‘*Y?? sensitivity |OmV. r.m.s. per cm. 

: at | kc/s. bandwidth 3 c/s.-4.5 Mc/s. 

™ Frequency compensated input attenua- 

tor XI, X10, X100. T/B. 10 c/s.-500 ke/s. 

in 5 steps. Two extra switch selected 

pre-set sweep frequencies in T/B. range. 
T/B. output approx. 10 v. peak to peak. Built-in IV 
calibrator. Facility for ‘‘Z’’ axis modulation. 
Electronically stabilised power supply. Power req. 
200-250 v. A.C., 40-60 c/s., 80 watt. Fused. Front 
panel silver and charcoal grey. Cabinet, charcoal grey, 


size 82 x 14 x I7in. deep. Net 
weight 23lb. 56-page construction $32.12.6 
and operation manual. 

ELECTRONIC SWITCH KIT Model 
(Oscilloscope Trace Doubler) S-3U 


#f eSaER We ‘ 


Sin. 
OSCILLOSCOPE Model 


This device will extend the use 
of your single-beam oscilloscope 
and at a nominal cost, will give 
you the advantages of a double 
(or other multiple) beam ’scope, 
while retaining all the advantages 
of your present single-beam in- 
strument. 

Hitherto an electronic switch of this nature, permit- 
ting the simultaneous observation of two signals on the 
screen of a single-beam C.R.T. oscilloscope, has cost 
nearly as much as the ’scope itself. £12.18.0 


DECADE RESISTANCE BOX KIT 
Model DR-IU. Range 1-99,9990 in IQ steps. Ceramic 
switches throughout. Current rating from 500 mA. 
to 5 mA. according to decades in circuit. Polished 
wooden cabinet supplied complete..............- £10.8.0, 


RESISTANCE-CAPACITANCE 
BRIDGE KIT Medel C-3U 


Measures capacitance 1Opf. to 
1,000..F. Power factor and resistance 
1000 to 5M ohms. Test voltages 
5-450 y. Safety switch provided. 


£10.10.0 
MULTIMETER KIT Medel MM-IU 


Provides wide voltage, current, resistance and dB 
ranges to cover hundreds of applications. Sensitivity 
20,000 ohms/volt D.C. and 5,000 ohms/volt A.C. 


Ranges: 0-1.5 y. to 1,500 v. A.C. and D.C.; 0-150uA. 


£12.18.0 


to-l5/A-4 DG; 
4tin. 


AUDIO SIGNAL GENERATOR KIT 


Model AG-9U 
10 c/s. to 100 ke/s., switch selected. 
Distortion less than OT eeAlOnve 
sine) wave output metered in 


volts and dB’s. £99.10.0 


AUDIO VALVE MILLIVOLTMETER 
KIT Model AV-3U 
Very sensitive. High stability. I mV. to 300 V. A.C. 


10 c/s. to 400 ke/s. £16.10.0 


AUDIO WATTMETER KIT 
Model AW-IU 


This popular meter is used in many record 
ing studios and broadcasting stations as 
a monitor as well as for servicing purposes. 
Dissipation rating up to 25 w. continuous: 


50 w. intermittent. $1 7.5.0 


0.2Q. to 20MQ. 
50uA. meter. 
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‘“OXFORD ” Dual-wave 


LUXURY 
TRANSISTOR 
‘PORTABLE 

RADIO KIT 

Model UXR-2 


Ideal for use as a domestic, car or personal 
receiver. Please send for full details. 


£14.18.0 


HI-Fl F.M. TUNER KIT 


Tuning range 88-108 
Mc/s. Flywheel tuning 
Attractive Plastic 
Front Panel in two- 
tone grey with golden 


trim surround and motif. Thermometer 
type visual tuning indicator. Pre-aligned. 
I.F. transformers. Three I.F. . stages. 


Wide-band low distortion Ratio Detector. 
R.F. Unit, wired, tested and pre-aligned. 
Printed circuit for I.F. Amplifiers and 
Ratio Detector. Built-in power supply. 
Output sockets for stereophonic adaptor 
(for stereo transmission when available). 


TUNER UNIT Model FMT-4U with 10.7 
Mc/s. 1.F. output £2.15.0. (inc. P.T.). 
1.F. AMPLIFIER and power supply Mecej 
FMA-4U complete with case and valves. 


£13.3.0. Sold separately. £15.18.0 


Total 


A.M./F.M. TUNER KIT 
Tuning range 88-108 Mc/s. (FM) 16-50, 
200-550, 900-2,000m. Flywheel tuning. 
Attractive Perspex front panel in two- 
tone grey with golden trim. Thermo- 
meter type tuning indicator, pre-aligned 
1.F. transformers. Switched wide and 
narrow A.M. bandwidths. 


TUNING HEART Moce! AFM-T1i £4.13.6 
(inc. P.T.) I.F. AMPLIFIER and Power 
Unit Model AF M-A1. Complete with metal 


cabinet and valves £21.16.6 
Sold separately. Total £26.10.0 


TRANSISTOR PORTABLE 
UXR-I 


RADIO KIT Model 


Presented in elegant 
real hide case with 
tasteful gold relief. 


Can be assembled in 
4 to 6 hours and you 
have a set in the top 
flight of transistor por- 


tables. Pre-aligned I.F. 
transformers, printed circuit and a 
Jin. x 4in. high flux 
speaker. £12.11.0 


4-wave TRANSISTORISED 
PORTABLE RADIO KIT 
Model RSW-i 


Using 7 latest type 
transistors and three 
diodes this highly sen- 
sitive set is specially 
designed for Short and 
Medium wavebands 
(200-550, 90-200, 20- 
40 and li-Il6 m.). 
In solid leather case 
fitted with retractable 
whip aerial. 


£19.17.6 


TAPE DECKS are available as ‘‘ 


pack- 
aged deals’’ with other equipment. 


Details on request. 


_The world’s most popular valve volt- 


‘input resistance such as the V-7A. 
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De Luxe 6in. VALVE 
IM-13U 


New! 
VOLTMETER KIT Model 
Modern styling. Extra features. 
The ideal VVM for the Electronic 
Engineer. — 6in. Ernest Turner 
200uA. meter with multi-coloured 
scales. Unique gimbal bracket 
allows bench, shelf or wall mount- ; 
ing. Measures A.C. (r.m.s.) D.C. volts 0-1.5, 5, 15, 50, 
500, 1,500. Resistance range 0.1 to 1,000 M&) with i int. 
battery. Vernier-action zero and ohms adjustment. 
Roller-tinned printed circuit. High input resistance 
(TIMQ). Cer TE he ae and operation 
manual. Size 5 x 12+¢ x 43in. Complete 1 
with test prod and leads. £18.18.0 


VALVE VOLTMETER KIT 
Modei V-7A_ . 


i aeeemnbeinetl 


meter, with printed circuitand | percent. 
precision resistors to ensure consistent 
laboratory performance. It has 7 voltage 
ranges measuring respectively D.C. volts 
to 1,500 and A.C. to 1,500 r.m.s. and 
4,000 peak to peak. Resistance measure- 
ments from 0.1 ohm to 1,000 megohms ; 
with internal battery. D.C. input resistance is 
Il megohms and dB wisi tita has a centre-zero 
scale. Complete with test prod, leads 

and standardising battery. £13.18.6 


HIGH VOLTAGE PROBE KIT 
Model HY-336 


Extends measurement up to 30,000 y. D.C. with neg- 
ligible circuit loading. A special High Stability 1,090 
megohm resistor gives a multiplication factor of 100X 
when used with a valve voitmeter of 11 megohms 


£2.19.6 
R.F. PROBE KIT Model 309-CU 


This complete probe kit will extend the frequency 
range of the V-7A Valve Voltmeter to 100 Mc/s. and 


will enable useful voltage indication - 
to be obtained up to 300 Mc/s. £1.13.6 


POWER SUPPLY UNIT KIT 


Model MGP-! 
Compact, general purpose unit 
suitable for F.M. Tuners, Tape 


Recording Amplifiers and general 
laboratory use. [nput 100/120 v., 
200/250 v., 40-60 c/s. Output 
6.3 v. 2.5 A. A.C.; 200, 250, 270 v. 


120 mA. max. £596 


DEG; 
DECADE CAPACITOR KIT 


Model DC-I : 
Capacity values 10QuuF to O.11IuF. in 100uuF. steps 
Precision silver-mica ed ate ate minimum loss 
ceramic wafer switches ensure hig 
accuracy. 27.5.0 


23in. SERVICE OSCILLOSCOPE 
‘. KIT Model OS-! 


Light, compact, portable for service 
engineers. Printed circuit board for 
easy construction. Weight 103 Ib. 


Size Sin. x Bin. x £27 .12.0 


l4gin. long. 
CAPACITANCE METER KIT 
Model CM-I1U 


This Direct- Reading Capacitance Meter is a very: Tow 
priced, time-saving instrument which is so useful 
that it should be part of the general 
equipment of every electronic laboratory 
and production line. Easily built in a 
few hours. O-l0QuuF, O-1,00O0upuF, O- 
0.01 uF., O-0.fuF. The meter has 44in. scale 
and.can be used by an unskilled operator 


after, 2 Jew . minates) £15.15.0 


instruction. 


@ Deferred Terms available on all orders above £10 @ 


DEPT. W.W.9. GLOUCESTER, ENGLAND 
A SUBSIDIARY OF THE WESTON INSTRUMENTS GROUP, MANUFACTURERS OF 
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AMATEUR TRANSMITTER KIT 
Model DX-40U 


Covers all amateur bands from 

80 to 10 metres, crystal con- 

trolled. Power input 75 watts 
spel C.W. 60 watts peak controlled 

carrier ae Output 40 watts to aerial. 

for V.F.O. Filters minimise T.V. 

interference. £33.1 9.0 


SINGLE SIDEBAND ADAPTER KIT 
Model SB-1OU 


May be- used with most A.M. 
transmitters with certain pro- 
visions. Allows full use of existing 
equipment for SSB facilities. Band 
coverage: 80, 40, 20, 15, 10 m. 
Unwanted sideband suppression: 
better than 30 dB. Carrier sup- 
pression: better than 40 dB. Power 
requirements: 300 v. D.C. 85 mA. 
teeieesk: 30 mA (standby), 140 mA (transmit). 
6.3 yv. A.C., 3.5 A. Meter: 24in. Scale edge reading, 
200nA faovements indicates carrier null and relative 


power output. Cabinet I lin, high 
x Bin. wide x |4Zin. deep. £39.5.0 


AUDIO SINE-SQUARE WAVE 
GENERATOR KIT. Model AO-I1U 


Covers 20 c/s to 150 kc/s in four ranges with choice 
of sine or square waves. The latter up to 10 kc/s. 
Output 10 v. max. and distortion less than 1%. 


Idea! for audio testing. $14.15.0 


Size 94 x 64 x 5in. 


GRID-DIP METER KIT Model GD-IU 


Functions as oscillator or ab- 
sorption wave meter. With 
plug-in coils for continuous 
frequency coverage from 1.8 Mc/s 


to 230 Mc/s. £10.19.6 


_Additiona!l Plug-in Coils Model 341-U extend 
coverage down to 350 kc/s. With dial correlation 
curves, 17/6. 


TRANSISTOR INTERCOM. KITS 
Models XI-IU and XIR-IU 


Ideal for home or business use. Up to five remot? 
stations can be operated with each Master. The 
Master unit can call any one, any combination, or all 
five Remote stations and any Remote station can call 
the Master. A private call to any Remote station 
cannot be interrupted or overheard by any other 
while a conversation is in progress. Any Remote 
station can talk to any one or all others provided the 
Master is manned. These kits have been designed 
for easy construction and high performance. 

The mahogany veneered wooden cabinets are supplied 
completely assembled and finished. The Master unit 
has a 4-transistor amplifier and is operated by an in- 
ternal 9 v. battery as are the Remote units. 
are not included with the Kits. 
Model XI-IU (Master) 


Model XIR-IU (Remote) £4.7.6 
R.F. SIGNAL GENERATOR KIT 
Model RF-1U 


Provides extended frequency cover- 
age on six bands from 100 kc/s. 
100 Mc/s on fundamentals and up 


to 200 Mc/s on 
calibrated har- £13 8 0 
: [: arrangement with RECORD sear | 


monics. 
we can now supply you with any one of their 
fully finished Equipment 
May we send you details? 


large range of 
Cabinets. 


Provision. 


Batteries - 


£10.19.6 


WIRELESS WORLD 


DAYSTROM 


AMATEUR BANDS 
RECEIVER KIT Model 


This receiver is de- 
signed as an_ ideal 
economically priced 
fixed station, port- 
able or mobile re- 
ceiver covering the 
amateur bands from 160-10 m., each 
band separately calibrated on a large 
illuminated slide-rule dial. Approx. Sin. 
bandspread on each band. 

Features: Signal strength (tuning) ‘S 
meter, front panel dial calibration control, 
provision fora 100 kc/s calibrator, tuned 
R.F. amplifier stage, half-lattice filter, 
adjustable noise limiter. Excellent 
electrical and mechanical stability. 
Frequency coverage: 160, 80, 40, 20, 
15, 10 metre bands. I.F. 1620 kce/s. 
Sensitivity: 2uV for 10 dB S/N, image 
rej. 40 dB. Power requirements: 110- 
240 V. A.C. 40-60 c/s. (Provision for 
external P.S. for mobile use). Size 
13Zin. wide x 64in. high x [0in. deep. 


Write for specification leaflet. £39.6.6 


“ MOHICAN ” 
GENERAL eM tele: 
RECEIVER KIT 
Model GC-IU 


This fully tran- 
sistorised receiver 
includes 4 piezo-electric transfi ters. 


RA-I 


Ideal for fixed or portable use. -The R.F. 
** front end ’’ is supplied as a pre-aligned, 
pre-assembled unit. Features include: 


10 transistor circuit, printed circuit board. 
telescopic whip aerial, tuning meter, 
large slide-rule dial, Frequency coverage; 
580 kc/s to 30 Mc/s in 5 switched bands. 
Electrical bandspread on the Amateur 
bands 80-10 m. Size 6Zin. x 12in. x 10in. 
Powered by two 6 v. dry batteries (not 


supplied). Please write £37.17.6 


for full specification. 


STABILISED POWER PACK 
Models MSP-IM and MSP-IW 


Specially recommended 
for industrial and labo- 
ratory use, meeting 
the need for a reliable 
and versatile stabilised 
power pack capable 
of a very high  per- 
formance. Input 260. 9s EN 


40-60 c/s., 
A.C., fully fused. Outputs: H.T. 200-410 


v. D.C. at 20-225 mA. in 3 switched 
ranges. Unstabilised A.C., 6.3 v. at 4.5 A. 
centre-tapped. Two Zin. * easy-to- 
read ’’ meters for reading voltage and 
current simultaneously. Separate L.T. 
and H.T. supply transformers. All out- 
put circuits are isolated. Size I3in. x 


8tin. x 9tin. 

MSP-IM (with meters) £36.1 2.6 
MSP-IW (without meters) £29.17.6 
BALUN COIL UNIT. KIT 
Model B-I1U. Will match unbalanced 
co-axial lines to balanced lines of either 


75 or 300Q impedance. Frequency range 
10-80 m., input up to 200 watts.o4 15 6 


All prices include free delivery in 
the U.K. 


@ Deferred Terms © 
available on all orders above £10- 


¥it 
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GENERAL COVERAGE 
COMMUNICATIONS 
RECEIVER KIT 
Model RG-! 


Of similar size 

and appearance to the model RA-1. 
Frequency coverage from 600 kc/s 
to 1.5 Mc/sand 1.7 Mc/s to 32 Mc/s in 6 switched bands. 
Its many features include Half-lattice crystal filter. 


Send for full details. £39 16 0 


AMATEUR TRANSMITTER KIT 
Model DX-100U 


The World’s most popular 
Amateur TX Kit 


@ Completely self-contained compact 
Transmitter, 150 w. D.C. input. 

® Built-in highly stable VFO and all Power Supplies. 

@ TV1: Careful design has reduced TV! toa minimum 
by use of effectively screened frequency generating 
stages and pi-tuned circuits at the input and output 
of the PA stage and by I! chokes and pi network 
filters to all outlets from the cabinet. No fewer 
than 35 disc-ceramic by-pass capacitors help to 
achieve the exceptional stability and high-per- 
formance for which this Transmitter is noted. 

@ The KT88 high-level anode and screen modulator 
stage gives over 100 watts of audio from less than 
1.5 mV. input. 

@ Adjustable drive and clamp control ensure that 
valves are only driven sufficiently to maintain the 
required output. 

@ Keying on CW is via the VFO and buffer amplifier 
cathodes; the other RF valves are biased beyond 
cut-off. When zero-beating the TX with incoming 
signals, the exciter stages only may be run without 
the final amplifier being switched on. 

@ Provision has been made for remote control 

operation. 

VFO slow-motion drive is very smooth and back- 

lash free. @ VFO or Crystal control. 

£79.10.0 


Amateur 


@ Covers all Amateur bands up to 
30 Mc/s. ‘phone or CW. 


VARIABLE FREQUENCY 
OSCILLATOR KIT. Model VF-IU 


Specially designed to meet the 
demand for the maximum pos- 
sible flexibility from an amateur 
Transmitter which would other- 


wise be subject to certain 
limitations imposed by crystal 
control. Calibrated for ail 


Amateur bands 160-10 metres, fundamentals on 160 
and 40 m. Ideal for Heathkit DX-40U r 
and similar transmitters. £1 0.1 7.6 


@ MULTIPLIER KIT. Model QPM-! 


A reasonably priced Q Amplifier 
for the amateur and short-wave 
enthusiast. This  self-powered 
unit (200-250 v. 50/60 c/s) may 
be used with communications 
receivers to provide both addi- 
tional selectivity and signal rejection 
Model QPM-I for 470 kc/s IF. Either 
Model QPM-16 for |.6 Mc/s IF. Model 


£8.10.0 


Please send me FREE CATALOGUE (Yes/No)... | 
Full details of Model(s) ..........seeeeeeee sabwesm cosets | 
NAME 


(pipe Coaala LOasmtMecusC Es sca su hhanesatesneve ce ois 
ADDRESS . 


DEPT. W.W.9., GLOUCESTER, ENGLAND 
THE WORLD’S LARGEST-SELLING ELECTRONIC KIT-SETS 
es ee et tt IT OO 


12W W—015 FOR FURTHER DETAILS. 
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YD5 SINGLE CHANNEL RECORDERS 


Frequency | 


100/250V 50 c.p.s.* 
100/250V 50 c.p.s.* 
100/250V 50 c.p.s.* 
100/250V 50 c.p.s.* 


Tape Speeds Voltage 


YD5A 74, 32 and 1Z i.p.s. 
YD5AH 15 and 7+i.p.s. 
74, 32 and 1Z i.p.s. 
15 and 74i.p.s. 


*60 c.p.s. to order 


Y500 DOUBLE CHANNEL RECORDERS 


Voltage Frequency 


ne 


Model Tape Speeds 


Y532U | 74,32 and1Zi.p.s. | 200/250V 50 c.p.s. 
Y532A 74, 32 and 1Z i.p.s. 117V 60 c.p.s. 
Y532E TE, 32 and 1Z i.p.s. 110V 50 c.p.s. 
Y522UH 15 and 7£i.p.s. 200/250V 50 c.p.s. 
Y522HA 15 and 7Li.p.s. 117V 60 c.p.s. 
Y522HE 15 and 7+ i.p.s. 110V 50 c.p.s. 


Send for details to: 


THE FERROGRAPH COMPANY LTD 


84. BLACKFRIARS ROAD, LONDON, S.E.| 
Telephone: WATerloo 1981 


~ 


12W W—016 FOR FURTHER DETAILS. 


Series ‘‘Y’”’ instruments are housed in strong 


metal cases and, in some instances, can he rack- 
mounted. They are intended for those engaged 


in scientific research and industrial pursuits, - 
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ORYX 


THE WORLD’S SMALLEST _ 
SOLDERING IRON 


DESIGNED FOR MICRO - MINIATURE 
ASSEMBLIES * HAIR SPRING SOLDERING, ETe. 


actual 
size 


BRIEF SPECIFICATION: 


Model 5 
Voltage 6v 
Watts 5w 
Heating-up time 18 SEC 
WEIGHT a 4 GRAM Mi ES Temperature 320°C 
Tip Size tz (1.6mm) 
(Interchangeable) 


SEND FOR ILLUSTRATED LEAFLET TO :— 


W.GREENWOOD 


ELECTRONIC LTD 


677 FINCHLEY ROAD LONDON N.W.2 
Telephone:= SWISS COTTAGE 3383-4 


DISTRIBUTORS FOR THE ORYX GROUP 
12W W—017 FOR FURTHER DETAILS. 
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MEMBER OF 
THE CONTROLS AND 


COMMUNICATIONS 
GROUP 


WIRELESS WORLD 


supply unit and in all but the final stages of the transmitter, 
the BCC 81 mobile VHF transmitter-receiver is so compact 
that the whole unit can be fitted under the dashboard of 
almost any vehicle, without taking up valuable passenger 
space. 

Ideal for use in patrol cars, ambulances, taxis, etc. the BCC 
81 is economical (very low current consumption—equal to 
only one instrument panel lamp on “receive’’), reliable (has 
the long standing reputation of BCC equipment behind it). 
With six channels in any frequency range between 37 and 
174 Mc/s and 6 watt A.M. output, the advanced design of 
the BCC 81 makes it quite unbeatable in its class. 


BRITISH COMMUNICATIONS CORPORATION LTD. 


EXHIBITION GROUNDS, WEMBLEY, MIDDLESEX 
Telephone: Wembley 1212. Telegrams: BEECEECEE WEMBLEY 


412W W018 FOR FURTHER DETAILS. 
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SATION 
| RKETING ORGANI TION 
Te PINNACLE MA OURCES OF THERM 
eae MT OVER THE WORLD 


catalogue of types 
5 E 


seek) HAVE YOU 
Nee HAD YOUR 
COPY YET? 


VALVES FOR 


| Cie - 
" eae 


it ae 
ie 
Tan} y A 
PN) Ai 


This unique publication contains working characteristics 
_ of: Special Quality Valves, Rectifiers, Power Triodes and FDU CATION 
Tetrodes, Voltage Stabilisers, Photoemissive Cells, Thyra- RES C 
trons, Flash Tubes, the ‘‘2000’’ American Range and FAR 1 


Entertainment Types. Base diagrams are included. 


PINNACLE 
ELECTRONICS LIMITED 


ACHILLES ST. - NEW CROSS - LONDON - S.E.14 


Telephone: TiDeway 7285 
12W W—019 FOR FURTHER DETAILS. 
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TWO NEW CO-AXIAL 


mee «6 LOUDSPEAKERS from GELESTION 


SERIES 
Standard 


Model CX 1512 LN" 


12” dia. 15 watts * PLASTAFLEX SURROUND 
TWO VOICE COILS 3+ COMPRESSION TREBLE UNIT 
PURE ELECTRICAL CROSS-OVER 


Overall Frequency Response 30-15000 c/s 
Power Handling Capacity 15 watts 
Fundamental Resonance 35 c/s 
Cross-over frequency 4 Kc/s 
Impedance 15/16 ohms 
Flux Density 13000 Gauss 
Total Flux 88000 Maxwells 


‘STUDIO 
SERIES 


Model CX 2072 De Luxe 


12” dia. 20 watts > HI-FLEX ‘FREE’ SURROUND 
- TWO VOICE COILS >< COMPRESSION HORN LOADED 
TREBLE UNIT >< PURE ELECTRICAL CROSS-OVER 
% HIGH FREQUENCY LEVEL CONTROL 


Overall Frequency Response 30-18000 c/s 
Power Handling Capacity 20 watts 
Fundamental Resonance 35 c/s 
Cross-over frequency 4 Kc/s 
impedance 15/16 ohms 

Flux Density 17000 Gauss 
Total Flux 180000 Maxwells 


£16" 


1 + Celestion Ltd., Ferry Works, Thames Ditton, Surrey 
i Please send me defails of the ‘STUDIO’ Series Loudspeakers 
Studio 


Celestion Series —_ | a heme é 
CELESTION LTD a 


Thames Ditton, Surrey, Telephone: EMBerbrook 3402/6 


1zW W—020 FOR FURTHER DETAILS. 
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TWO NEW CO-AXIAL 


Se ~=LOUDSPEAKERS from GELESTION 


SERIES 
Standard 


‘Model CX 1572 £1" 


12" dia. 15 watts *~ PLASTAFLEX SURROUND 
TWO VOICE COILS + COMPRESSION TREBLE UNIT 
3 PURE ELECTRICAL CROSS-OVER 


Overall Frequency Response 30-15000 c/s 
Power Handling Capacity 15 watts 
Fundamental Resonance 35 c/s 
Cross-over frequency 4 Kc/s 
Impedance 15/16 ohms 
Flux Density 13000 Gauss 
Total Flux 88000 Maxwells 


“STUDIO 
SERIES 


Model CX 2012 De Luxe 


12” dia. 20 watts > HI-FLEX ‘FREE’ SURROUND 
' TWO VOICE COILS >< COMPRESSION HORN LOADED 
TREBLE UNIT >< PURE ELECTRICAL CROSS-OVER 
+ HIGH FREQUENCY LEVEL CONTROL 


Overall Frequency Response 30-18000 c/s 
Power Handling Capacity 20 watts 
Fundamental Resonance 35 c/s 
Cross-over frequency 4 Kc/s 
impedance 15/16 ohms 

Flux Density 17000 Gauss 
Total Flux 180000 Maxwells 


- LI 6 10/- 


| é ; 

y Celestion Ltd., Ferry Works, Thames Ditton, Surrey 

y Please send me details of the ‘STUDIO’ Series Loudspeakers 
Studio 


Celestion Series : phar Bee ear fay ers 
CELESTION LTD feels 


Thames Ditton, Surrey, Telephone: EMBerbrook 3402/6 
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INFORMATION SERVICE FOR 
PROFESSIONAL READERS 


To obtain further details of any of the coded items men- 
tioned in the Editorial or Advertisement pages of this 
issue, please complete one or more of the attached 
cards entering the reference number(s). Your en- 
quiries will be passed on to the manufacturers con- 
cerned and you can expect to hear from them direct 


in due course. Cards posted from abroad require a 
stamp. 


PLEASE USE CAPITAL LETTERS 


Pour obtenir tout autre renseignement sur tout 
article mentionné dans |’Editorial ou dans les pages 
publicitaires de ce numéro nous vous prions de 
remplir une ou plusieurs des cartes ci-jointes en 
inscrivant le numéro ou les numéros de référence. 
Vos demandes de renseignement seront transmises 
aux fabricants intéréssés qui, entemps voulu, vous 
feront parvenir une réponse. Il est nécessaire 
d’affranchir les cartes postées de |’étranger. 


PRIERE D’UTILISER DES CARACTERES D’IMPRIMERIE 


WIRELESS WoRLD 


Weitere Einzelheiten iiber irgendwelche Artikel, die 
auf redaktionellen oder Anzeigenseiten erscheinen 
erhalten Sie, indem Sie eine oder mehrere der 
beigefiigten Karten ausfiillen und die Kennummer(n) 
angeben. Ihre Anfrage wird an den Hersteller weiter 
geleitet, und Sie werden dann direkt von ihm héren. 
Karten, die im Ausland aufgegeben werden, miissen 
frankiert werden. 


BITTE IN BLOCKSCHRIFT AUSFULLEN 


Per ulteriori particolari in merito agli articoli 
menzionati nel testo o nelle pagine pubblicitarie di 
questo numero, Vi preghiamo di completare una o 
pit delle schede allegate citando il numero o i numeri 
di -riferimento. La Vostra richiesta sara inoltrata ai 
fabbricanti interessati che Vi risponderanno diretta- 
mente. Le schede dall’estero devono essere regolar- 
mente affrancate. 


Si PREGA Di COMPILARE LE SCHEDE A 
STAMPATELLO 


Con objeto de obtener mas detalles de caulquiera 
de los articulos mencionados en las paginas editoriales 
o de annuncios de este numero sirvase rellenar una o 
mas de las unidas tarjetas citando el numero o numeros 
de referencia. Sus consultas seran transmitidas a los 
fabricantes interesados de quienes tendran noticias 
directamente a su debido tiempo. Las tarjetas 
enviadas desde el extranjero requieren franqueo. 


SIRVASE ESCRIBIR CON LETRAS MAYUSCULAS 


10— Watts — 5 kVA 


DRAKE TRANSFORMERS 


Mains Transformers 
Chokes 


Audio Output Transformers 


Audio Input Transformers 


Coils 


DRAKE 


Saturable Reactors 


Current Transformers 


TRANSFORMERS LTD., 


Transistor Transformers 


Inverter Transformers 
Screened Microphone Transformers 


Wide Band R.F. Transformers 


BILLERICAY, ESSEX 


Billericay 1155 


12W W—004 FOR FURTHER DETAILS. mae 
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Iliffe Press Great Britain 
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BUSINESS REPLY CARD 


Licence No. SE 591 


WIRELESS WORLD, 
DORSET HOUSE, 
STAMFORD STREET, 
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igh frequency measurement : 


SG21 VHF Square Wave Generator 


Many electronic phenomena which are normally impractical to 
measure can now be investigated as a result of this unique 
combination of fast rise time and variable frequency. 


Here the SG21 is used to measure the inductance of a typical 
low inductance capacitor in conjunction with a sampling 
oscilloscope. 


The upper trace shows the fast rise time of the signal applied 
directly to the oscilloscope. The lower trace shows the effect of 
connecting the capacitor across a second 50Q signal path. The 
spike on the lower trace is caused by series inductance. Its 
amplitude is directly related to the inductance present and to the 
rise time of the input signal shown on the upper trace. In this 
case, the total inductance is about 17nH. 


The SG21.can also be used to investigate the performance of 
oscilloscope amplifiers, delay lines, attenuators and trigger circuits, 
recovery time of diodes and HF load characteristics of power 
supplies. These and other applications are described in ‘SG21 
Application Notes’ available on request. 


Sub-nanosecond Rise Time: Frequency 9Kc/s to 100Mc/s 


Main Features: 

@ Rise time less than Ins up to 500mV 

m@ Frequency fully variable 9Kc/s to 100Mc/s 

m@ True positive output variable from 20mV ta.500mV (up to 1V 
available at derated rise time) 

m Auxiliary trigger output at repetition frequency 

@ Price £170 nett ex works 


ADVANCE ELECTRONICS LIMITED 
Roebuck Road, Hainault, Ilford, Essex 
Telephone: Hainault 4444 


Electronic Instruments 
Stabilised Power Supplies 


Constant Voltage Transformers aig 
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YOU CAN 
COUNT ON 


The Advance range of Timer Counters solves numerous problems. 
Any quality or condition which can be expressed in the timer 
counter language of random or regular pulses can be measured 
with accuracy, reliability and maximum operating economy. The 
ancillary equipment is designed to give even greater flexibility in 
the application of this range. 


TC1A a fully transistorised 
six-digit 1 Mc/s Timer Counter 
with sensitivity of better than 
100mV r.m.s. V.L.F. position 
gives frequency measurements 
down to Oc/s. The oven 
controlled crystal oscillator is 
accurate to 1 part in 106 at 25°C, 


Nett price in U.K. £390 


TC1S (C1463) Service approved 
version of the TC1A, which can 
be battery operated. Regular or 
random pulses may be counted 

up to a rate of one million per 
second. Maximum use has been 
made of transistors and printed 
Circuit boards in the construction 
of this instrument. 


Nett price in U.K. £475 


TG2A this new, low cost, general 
purpose Timer Counter with 
four-digit display can carry out 
all the functions of its six-digit 
counterparts ; five gate times 
instantly resolve six-digit 
frequency measurement with 
automatic placing of the 
decimal-point. 


Nett price in U.K. £245 


SC1 a low cost, 5 Dekatron 
Counter for counting regular or 
random pulses up to a maximum 
rate of 20,000 per second and 
time up to 999 seconds in 
hundredths of a second. 


Nett price in U.K. £80 


= —— 


OFS1 a low cost high stability 
frequency standard for timer 
counters, It is locked onto 
200Kc/s B.B.C. Light Programme 
and gives outputs of 100 Kce/s 
and 1Mc/s. Long term accuracy 
is 5 parts in 109. Simple 
conversion to battery operation 
for field use. 


Nett price in U.K. £70 


PR7 electro-mechanical printer 
designed to operate in 
conjunction with electronic 
counter or similar instrument. 
Seven in-line display is produced 
on 2” paper by ordinary 
typewriter ribbon—8000 
impressions per roll, | 


Nett price in U.K. £250 


7C10H the seven, in-line, edge-lit 
indicators of this 10Mc/s Timer 
Counter display measurements 
oftregutar-or random electrical 
pulses up to a maximum rate of 
10 million per second. Outputs 
are provided to feed Advance 
seven-digit electro-mechanical 
printer PR1. 


Nett price in U.K. £695 


SAI/11 


TCD40 this. compact frequency 
divider with operating range 
from 1Me/s to 40Mc/s can be 
used to extend the frequency 
range of any 1Me/s or 10Mc/s 
timer counter to 40Mc/s by 
providing an additional divider 
stage. 


Nett price in U.K. £110 


ADVANCE ELECTRONICS LIMITED 


INSTRUMENT DIVISION 


ROEBUCK ROAD, HAINAULT, ILFORD, ESSEX. TELEPHONE: HAINAULT 4444 
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and Now-= 


a Fully Transistorised 
_ Walkie-Talkie! 


the | > Bantam 


TWO-WAY RADIOTELEPHONE 


Once again in | 
the tradition of — 
the outstanding 
Cambridge and 
_Vanguard Radio- 
telephones, Pye 
have produced the 

Bantam, a brilliant 

fully transistorised | 
Walkie-Talkie. 


lf Fully transistorised Transmitter and Receiver : 
Mi Long endurance with Rechargeable or Dry Batteries Mi Crystal Filter selectivity 
Mf Reliability and accessibility of components BB Very high performance Receiver 
Mi Lightweight 4 Ibs. (1.82 kg.) sy Frequency Band 25-174 Mc/s. @ Weatherproof 
@ Approved by G.P.O. to spec. W6345 


Tel: TEVERSHAM 3131 


PYE TELECOMMUNICATIONS LTD. camBRIDGE, ENGLAND - - Telex No. 81166 
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The world’s most competitive Single 
Sideband Radiotelephone —the SSB 
125 is suitable for fixed or mobile 
Operation and is the most economic 
equipment for long distance com- 
munication available today. 


Features 


Mi 125 watts p.e.p. output 
Wi 4 switched channels 
@ Transistor DC or AC power pack 


@ Crystal filter selection of side- 
bands 


PYE TELECOMMUNICATIONS LTD. 


CAMBRIDGE : ENGLAND 
Telephone: Teversham 3131 
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Marconi Instruments 2000 Series 
Oscilloscopes 
and Counters 


Versatile 


LABORATORY MEASURING 
OSCILLOSCOPE FY PE TRE 2200 


DC to 35 Mc/s at 50 mV/cm without distributed amplifiers. 
Rise time 12 nsec for less than 1% overshoot. Time base 
from 10 nsec/cm. Three-mode sweep delay from less than 
1 psec to 5 seconds for detailed waveform analysis or line 
strobe. Two-position frequency roll-off. Slide-back or 
direct time and voltage measurement with built-in voltage 
calibration. Accuracy -- 2%. PRICE: £595 


| ALL ROUND VERSATILITY WITH 


| THREE INTERCHANGEABLE PLUG-IN 


‘PRE-AMPLIFIER UNITS: 


Portable 


DOUBLE BEAM OSCILLOSCOPE 
—_ TYPE TF 2202 


Pr 


Transistored for mains or battery operation, and 
ruggedly constructed for use in extreme environ- 
mental conditions. Two completely independent 
Y-amplifier channels with d.c. to 6 Mc/s bandwidth 
at 125 mV/cm. Sensitivity 12.5 mV/cm from d.c. to 
500 kc/s, 1.25 mV/cm from 20 c/s to 200 kc/s. Time 
base continuously variable from 1.25 sec/div to 
0.1 psec/div in 19 ranges with X1, X2 and X5 
expansion. Comprehensive trigger selection and 
one-shot facilities. Time and voltage calibration 
+ 5%. PRICE: £390 

(Rack-mounting version also available) 


SINGLE TRACE UNIT 
TYPE TM 6455 


Frequency response.d.c. to 36 Mc/s (with 
overshoot) or d.c. to 30 Mc/s (less than 
1% overshoot). Rise time 12 nsec with 
less than 1% overshoot for sensitivity of 
50 mV/cm or less. Ten sensitivity ranges, 
50-100-200-500 mV/cm and 1-2-5-10-20-50 
V/cm for full bandwidth; increased by - 
factor of five for reduced bandwidth. 

PRICE: £67 


DUAL TRACE UNIT 
TYPE TM 6456 


Frequency response d.c. to 33 Mc/s (with 
overshoot) or d.c. to 25 Mc/s (less than 
1% overshoot). Rise time 14 nsec (with 
less than 1% overshoot). Ten sensitivity 
ranges, 50-100-200-500 mV/cm, and 
1-2-5-10-20-50 V/cm. PRICE: £115 


TV-DIFFERENTIAL UNIT 
TYPE TM 6457 


Frequency response d.c. to 34 Mc/s (with 
overshoot) or d.c. to 24 Mc/s (less than 
1% overshoot), or 4 c/s to 8 Mc/s (at 5 
mV/cm sensitivity), or 4 c/s to 700 kc/s 
(at 1 mV/cm sensitivity). Rise time 14 
nsec with less than 1% overshoot for 
sensitivities of 50 mV/cm or less. Ten 
sensitivity ranges, 50-100-200-500 mV/cm 
and. 1-2-5-10-20-50 V/cm for full band- 
width. Increased by factor of 10 for 
pass-band 4 c/s to 8 Mc/s and by factor 
of 50 for pass-band 4 c/s to 700 kc/s. 
PRICE: £155 
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10 Mc/s COUNTER/FREQUENCY 
METER TYPE-TF 1417/2 


Fully transistored. Display period set 
independently of time base, self cancelling 
or held until re-set manually. Frequency 
range: 0 to 10 Mc/s, accuracy +1 count + 
crystal error. Time: 0.2 psec and longer, 
accuracy + 0.1% psec + crystal error. 
Period: 0 to 5 Mc/s, accuracy + 0.08% + 
0.1 sec. Crystal error + 2x 10-7 short term, 
+ 3 x.10°7 long term. Input level 250 mV to 
100 V r.m.s, Attenuator factors 1-5-10-20. 
Outputs: time base pulse intervals 0.1 c/s 
to 1 Mc/s in decades, standard frequencies 
1 and 10 Mc/s, and printer (B.C.D.). 
PRICE: £800 


10-510 Mc/s CONVERTER 
TYPE TF 2400/1 


Add-on unit for TF 1417/2 Counter, increases 
sensitivity as well as frequency range. 
Printed wiring and solid state techniques 
are used throughout. Converter range: 
10-510 Mc/s. Sensitivity 10 mV r.m.s. over 
counter range 20 kc/s to 10.5 Mc/s and 
converter range 10 to 110 Mc/s and 100 mV 
over converter range 100-510 Mc/s. Input 
voltage adjustable by attenuator and 
provision made to tune input signals if 


increased definition is required. Meter 10-110 Mc/s CONVERTER TYPE TF 2400 


facilitates tuning and indicates presence of : 
adequate output level to drive counter. The equipment can be supplied without the 100-510 Mc/s Conver- 


PRICE: £350 ter TM 7164, a blank panel being fitted in its place. PRICE: £220 


4 Type TF 2401 with TM 7557 50 Mc/s 
Decade and TM 7558 Counter-Timer 


DIRECT COUNTING TO 


50 Mc/s (Optional 600 Mc/s plug- 
in converter) 


SOLID STATE COUNTER 
TYPE TF 2401 


Solid state circuitry throughout.- Modular 
construction with basic counter using 
plug-in range and function units. 8-digit 
in-line readout with memory. Automatic 
decimal point. Display time continuously 
variable from 0.1 to 10 sec. or held indefi- 
A GOOD NAME FOR GOOD MEASURE nitely until manually re-set. Frequency 
range: 0.1 c/s to 50 Mc/s. Accuracy + 1 
count -t crystal error. Time and Period: 0.1 
MARCON| tisec to 108 sec. Accuracy: -- 1 count + 
crystal error -- trigger level error. Multiple 
Period: 0.1 psec to 100 sec. Accuracy: + 1 
INSTRUMENTS count + crystal error + trigger level error. 
Crystal stability + 2 parts in 10°. Self check 
facility. Sensitivity: 0.1 V r.m.s., 10 c/s to 50 
Mc/s, reduced below 10 c/s. Attenuator 
factors 1-4-16-64-256. Maximum input level 
+ 500V. Outputs: time base pulse intervals 
0.01 c/s to 1 Mc/s in decades (0 to -6 V), 
standard frequencies 1 and 10 Mc/s (0.5 V 
r.m.s.) and printer (B.C.D.) 


Please write or telephone for full technical particulars of these 
instruments. Address your enquiries to Marconi Instruments Limited 
at your nearest office. 

Area Sales Offices: 

English Electric House, Strand, London, W.C.2. Tel: COVent Garden 1234 
40 Whiteladies Road, Bristol 8. Tel: Bristol 39639 

23/25 Station Square, Harrogate. Tel: Harrogate 67454 

Head Office—Home and Export Sales: 

St. Albans; Herts., England. Tel: St. Albans 59292 ; Rack-mounting versions of the above equip- 


ments can be supplied. 


1262 
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The range of Advance R.F. Signal Generators covers 


SG63D 


This Signal Generator provides fre- 
quency or amplitude modulated signals 
over a continuously variable range from 
4 to 230Mc/sin sixranges. It hasa tuning 
accuracy of +1% and an internal 
oscillator provides calibration checks at 
5Mc/s intervals to an accuracy of 0.03%. 
F.M. deviation variable.0 to --200kc/s 
at supply frequency or fixed deviations 
+22.5kce/s and +75kc/s at 1000c/s. 
PRICE NETT IN U.K, £115.0.0. 


oe 
REY neds. 
10. 


So 


oo saggnirneh 


frequencies of 30ke/s to 300Mc/s with an accuracy of 
-++1%. Controls and indicators are designed to provide 
positive operation with ease of reading. A telephone 
call or letter will bring full details and specifications. 


SIGNAL GENERATORS 


SG62 


This model covers all sound, radio and 
television bands with an extremely wide 
frequency range of 150kc/s to 220Mc/s. 
The scale is 50 in. long and a band- 
spreading device gives an open scale at 
the higher frequency ends of the bands. 
The output may be amplitudemodulated 
at 30% at 400c/s. 

PRICE NETT IN U.K. £45.0.0. 


B4 


This R.F. Signal Generator is available 
in two versions—Model A covering from 
100kc/s to 80Mc/s, and Model B cover- 
ing from 30kc/s to 30Mc/s. R.F. output 
is continuously variable between 1UV 
and 100mV. A crystal voltmeter moni- 
torstheR.F. outputlevelandmodulation 
depth which is adjustable from 0 to 80% 
at 400c/s or from an external frequency 
source. 


PRICE NETT IN U.K. £95.0.0. 
D1iD 


This Signal Generator provides sine or 
square wave amplitude modulated 
signals with a continuously variable 
srequency range from 10Mc/s_ to 
300Mc/s. A slow motion drive with a 
50:1 reduction ratio vernier scale 
simplifies the frequency setting. 
PRICE NETT IN U.K. £110.0.0. 


e2 


This instrument is the most widely used 
in its sphere, covering from 100kc/s to 
100Mc/s with adjustable output up to 
100mV and a force output of 1V. 
Internal amplitude modulation of 30% 
at 400c/s. is provided and external 
modulation from 0 to 80% up to 4kc/s 
can be applied. 

PRICE NETT IN U.K. £40.0.0. 


C2H 


Designed to meet laboratory and test 
needs, this generator provides 12 pre-set 
frequencies between 30kc/s and 40Mc/s 
with stabilised R.F. level over the range. 
Each pre-determined frequency can be 
adjusted +-10% and amplitude modula- 
tion facility is provided at 400c/s with a 
depth of 30%. 

PRICE NETT IN U.K.:£98.0.0 ’ 


ADVANCE ELECTRONICS LIMITED 


INSTRUMENT DIVISION 


ROEBUCK ROAD, HAINAULT, ILFORD, ESSEX. TELEPHONE: HAINAULT 4444 
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in control ? 


... FEEDBACK APPLIED TO MOST SITUATIONS 
GIVES STABLE SATISFACTION 


Those who know a good thing when they see it choose FEEDBACK systems and 
components wherever “ control’ is taught or applied. Up to the minute designs 
which are versatile, robust and reliable. Please apply for further details. 


EQUIPMENT FOR TESTING CONTROL SYSTEMS 


These instruments provide the essential forcing functions needed for measurements, 
including transient and frequency response testing on practically all types of automatic 
control system. Novel facilities reduce the need for external auxiliary equipment to a 
minimum. When used with suitable oscilloscope or recorder display, accurate gain, phase 
and transient measurements provide probably the easiest, quickest and cheapest system 
analysis on the market. 

Frequency range—l1 cycle in 20 minutes to 1200 c:p.s. 

Functions include—Square, ramp, triangle, sine (single, variable and multi-phase), 
Ancillary equipment includes—Modulator/demodulators (50 c.p.s.-3,000 c.p.s.) and 
output amplifiers. 


INDUSTRIAL SERVO SYSTEMS AND COMPONENTS 


These electronic units and mechanical components are the essential parts of precise low- 
power position and speed control systems. The mechanical components include 64 D.P. 
gears and mounts for synchros sizes 11 to 23. A.C. servo amplifiers are suitable for 50- 
3000 c.p.s. and can deliver up to 25 watts for motor drive. Transistorised 400 c.p.s. power 
units. D.C. servo drive package includes all supplies and an operational amplifier. Complete 
motor speed control systems. 


ANALOGUE COMPUTERS AND SIMULATORS 


Range of building blocks for teaching computer techniques. Also available as complete 
Instruments for teaching process control and system analysis. 


LOGIC TEACHING AND EXPERIMENTAL SYSTEMS 


Novel approach to logic teaching and circuit evaluation. Multi-purpose logic elements 
plug into board—tlayout conforming to the theoretical diagram. Rapid interconnection 
without soldering and easy checking of binary states with buffered indicator lamps. Com- 
plete with theoretical and practical coursework. 


INSTRUCTIONAL SERVO SYSTEMS 


Suitable for demonstration and analysis of both a.c. and d.c. systems. Coursework ranges 
from investigations on simple closed loop position control to higher order systems operating 
under non-linear conditions. They are already in use throughout the world. 


Our continually expanding activities include—multi-phase generators operating at up to 
100 Kc/s and a range of dual voltage stabilised d.c. power supplies. 


APPLY FOR SHORT FORM CATALOGUE AND PRICE LIST 


FEEDBACK LTD. 


CROWBOROUGH SUSSEX 
CROWBOROUGH 3566 
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OUTDOOR — 


Junior (6 element) 29/6 
Major (9 element) 37/6 - 
Hunter (13 element) 45/- 


WINNER 
Complete 
window mount- 
ing 3 element 
model 25/~« 


Explorer. 


me WOMHHH VDC (18 element) —. 


55/- 


Broadside 
~  Exptorer 125/- 


UNITOP 
Combined UHF/ 
VHF Set-top 
aerial. Cream and 
* Gold 42/« 
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N | reflector. Cream and Gold 25/- 
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\ \_ \ 
| < ; SS . 
\ 

\ All Antiference Outdoor and Loft UHF Aerials are supplied complete 
\ with a BALUN to eliminate unwanted ‘feeder effect’ and to ensure that 
\ the laboratory performance of the aerial is repeated in the field. A tilting 
ueks pour: nt cate ee mee a oe 
\¥ 6 element with loft FV, Greyand Chrome ance for the group of channels x0 which it was designed. 


arm and bracket 29/6 7 0/- 


Antiference Ltd. 


Aylesbury - Bucks - The World’s Largest Aerial Manufacturers 
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A siudio control room 
wherethe programmes 
are passed through a 


Sronesttinese BD ITICH 
BROADCASTING 


: In Britain and throughout the world, 
Quality Check Room. 


Programmes Originat- several thousands of QUAD pro- 
ing from abroad are ducts help to provide the best in 
here passed through 7 3 : 
a QUAD control unit broadcasting and recording. This 
and power amplifier i : c 

ahere they sce fitered same equipment is used in many 
and balanced for opti- more thousands of homes where 


mum quality prior to 


franamiccton: people listen to music. 


Send a postcard for 
full details of the QUAD range. 


Photographs by kind co-operation 
of the British Broadcasting Corporation 


Off the air monitoring. 
QUAD tuners provide 
a continuous check on 
transmissions, 


for the closest approach 
to the original sound 


The Quality Monitor room. 
A final check on the overall quality 
of British Broadcasting. 


THE ACOUSTICAL 
MANUFACTURING 
CO. LTD. 


Huntingdon, Hunts. 


~e»+-and in your 
own home, too, the 
closest approachto 
the original sound. 
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The wide use of electronic equipment in industry, often in 

close proximity to machinery, presents new vibration prob- 

lems. Every effort should be made to eliminate the trouble at 

its source by the use of Silentbloc machinery mountings, 
bearings and couplings; but local precautions in the elec- 

tronic apparatus itself are also desirable, and there is an 

extensive Silentbloc range of devices for this purpose. A few — 
are described here. 


A. Bonded rubber/metal stud mountings or supporting apparatus of 
light weight. There is a range of sizes of various degrees of stiffness. 


B. Ring-type resilient mountings giving extra flexibility for shock insula- 
tion of sensitive equipment. Available in sizes to suit a great variety of 
applications. : 


C. /nstrument mountings for general service offering good insulation 
with a useful degree of mechanical stability. Sizes and characteristics for 
every conceivable purpose. 


D. “Vibrex” panel fasteners—quick one-hand action, with or without 
electrical and mechanical insulation between panel and base. Easier to fit 
than any other panel fastener: simple drilling of panel and base; no- 
screwing, tapping, sweating or brazing. 


MOUNTINGS + BEARINGS « “VIBREX” PANEL FASTENERS 
ANTI-VIBRATION DEVICES BY 


SILENTBLOC LTD « MANOR ROYAL e CRAWLEY e/ SUSSEX | 
Telephone: Crawley 27733 Telegrams: Silentbloc Crawley 


Andre Rubber Co. Lid. is another Silentbloc Company _ Silentbloc products are also manufactured by Silentbloc (Australia) Pty. Ltd., Melbourne 
: : : -Broadway/S$304 - 
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Let us bring you in the 


from the 


... With this high performance 2 
Though designed for use in hybrid receivers incorporat 


however, find ready application as a low noise “ fron 
considerably increasing range and performance. 


Compared with the present-day valve counte 
@ Lower noise. 
e@ Higher power gain. 
@ Lower radiation. 
BRIEF PERFORM 


POWER GAIN Average |6db at 4 
NOISE FACTOR Average 8.5db at 
GAIN REDUCTION with A.G.C.—2 
1.F. REJECTION > 50db. IM 


ATTENTION ! Tuner’ 


LOW INDUCTANCE TUBULAR 
CERAMIC TRIMMER CAPACITORS 


Designed specifically for use in U.H.F. 
tuners and possessing a high degree of 
mechanical stability. “ne 


THESE PRODUCTS ARE 


Home and Export enquiries to:— 


SYDNEY S. BIRD & SONS LTD. sales « 


3 Palace 
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ELCOT LANE 
MARLBOROUGH - WILTS = 


TELEPHONE 657 and 658 


WIDE BAND UHF AERIALS 
for BBC2 now and ITV2 


FIVE STAR QUALITY AERIALS 


¥* Anodised elements for protection 


3% Modern plastic moulding techniques used for con- 
vected reflector and parasitic elements giving longer | 
life 

%& Staggered spaced elements for maximum perfor. 
mance with all channel band width 


¥* Multi element reflector giving high back to front 
ratio 


*& Maximum efficiency of matching by using labora- 


tory developed collector plate—without any other | 
matching device R 


Model Description Gain | 


Ee 
UF/H3 3-element. Head only with clamp 7.0 DB 
UF/H5 5-element. Head only with clamp 
UF/H7 7-element. Head only with clamp 


UF/H10 | 10-element. Head only with clamp 


12-element. Head only with clamp | 
14-element. Head only with clamp 


UF/H22 | 22-element. Head only with clamp | 17.0 DB | 31.0 DB 


PLEASE STATE LARGE OR SMALL CLAMP REQUIRED. | 
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li hi & 
re id : i - at the right price 


SEND FOR LEAFLET TSS ABOUT OUR 3 AMP TOGGLE SWITCHES 


KINGSTHORPE 


|  @ 
Painion & Co. Lid NORTHAMPTON 


: Telephone: Northampton 34251 (10 lines) . Telegrams ‘Ceil’ Northampton . Telex 31576 


Australia Painton (Australia) Pty. Ltd. * Benelux Painton S.A. ¢ Germany Deutsche Painton G.m.b.H. * Italy Painton Italiana S.p.A. * Sweden Svenska Painton A.B. * U.S.A. Painton Inc, 
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LATEST HIGH QUALITY COMPONENTS FROM THE MAXI-Q RANGE ...... | 
TESTED AND TRIED OVER 5 FREQUENCY RANGES 


NSISTOR TUNING 
COILS 


* Coils for transistor superhets or converters, with or without an R.F. 
stage and using 465 Kc/s or 1.6 Mc/s. I.F. : 
* Noval B9A Based for Plug-in application—Screw threaded for Chassis 
application. 
* Formers moulded in low-loss polystyrene for best results. 
%* Each coil is packed in an aluminium container which may be used as a 
screening can. 
* Brass threaded adjustable iron-dust cores. 
The following colour code identifies the coils: 
BLUE — Aerial coil with base input winding. 
YELLOW — Interstage R.F. coil with couplings. 
RED — Oscillator coil for 465 Ke/s. I.F. 
Full technical details WHITE — Oscillator coil for 1.6 Mc/s. I.F. 


PRICE 4/9d. each. 
Coverages: Range 1T—.15/.4 Mc/s; 2T—.515/1.545 Mc/s; 3T—1.67/5.3 Mc/s; 
4T—5/15 Mc/s; 5T—10.5/31.5 Mc/s. 


now included in 
Technical Bulletin 


DTB.4—1/6d. 

IFT.13 Miniature 465 Kc/s. I.F. Transformer........ 7/6d. each GENERAL CATALOGUE covering full range 
IFT.14 Miniature 465 Kc/s. Last I.E. Transformer .. 7/6d. each of components, send 1/6d. in stamps. PLEASE 
IFT.16 Miniature 1.6 Mc/s. I.F. Transformer ...... 6/6d. each SEND S.A.E. WITH ALL OTHER EN- 
IFT.17 Miniature 1.6 Mc/s. Last I.F. Transformer .. 6/6d. each QUIRIES. 


DENCO (CLACTON) LTD., (DEPT. W.W.), 357/9 Old Road, Clacton-on-Sea, Essex 


The immediate, unerring response to 
the controls of a Brenell tape re- 
corder only goes to emphasise the 
Precision engineering and clever 
electronics which are built into 
each machine. 


..... With a BRENELL tape recorder 


Record and playback performances are as impeccable as the following flutter ’’ content @ double gapped ferrite erase head to minimlse erase 
specification conveys. noise @ narrow gapped record/playback head for extended frequency 

: 5 : response @ pause control @ superimpose control @® recording level 
MARK 5 Series 2. 4 speeds IJ, 33, 74 and I5i.p.s. _@ frequency correction indicator (meter available) @ up to 8tin. dia. reels @ fast rewind @ digital 
at all speeds @ 3 independent motors @ exceptionally low ‘‘ wow and rev. counter. 


For full details of the complete range of mono and stereo models write to the sole manufacturer :— 


ae NOTE PRENELE: ENGINEERING CO. LTD. 
231/5 Liverpool Road, London, N.l. 
NEW ADDRESS Telephone: NORth 8271 (5 lines) 
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AMPHENOL pearls of the connector world) 


NOW MADE IN WHITSTABLE 


i ie aici renowned for its oyster beds and 
lying close to the Isle of Thanet, site of the early 
Saxon watchfire system, has today found new fame 
as the home of Amphenol-Borg in Britain. The new 
factory, 33,000 square feet perfectly placed alongside 
the busy Thanet Way, was opened in October 1961 
to provide Britain and an ever-widening export market 
with a new fully equipped and more readily accessible 
source of Amphenol’s high grade electronic products. 
Tooling was immediately begun for a broad range of 
components, and today, Amphenol products are in 
full production. Already 60% of Amphenol products 
for the British market is being manufactured here. 

Amphenol connectors have been proved for gruelling 
conditions of missile blast-off, orbital flight and nuclear 
energy applications ... in computers, where accuracy 
is paramount, and for the high demands of radio and 


radar applications where equipment dare not fail. 

They range from the ordinary coaxial type to the 
glass-to-metal seal of 9,000 p.s.i. strength - from the 
standard MS type to the 100-way umbilical connector 
weighing 70Ibs — all of uncompromising reliability. For 
eonnectors built to one quality standard, one name 
stands out — Amphenol! . 


Amphenol-Borg (Electronics) Limited, 

Thanet Way, Tankerton, Whitstable, Kent. 

Whitstable 4345-9. Telex 89157. 

Overseas Distributors: 

Denmark Semler & Matthiassen Finiand Nores & Co. OY... = 


Norway Arthur F. Ulrichsen, A/S Portugal E. Dias Serras Lda. 
Spain Ataio Sweden John C, Lagercrantz 


TAIISE 
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MEASUREMENTS 


WOBULO- 
SCOPE 
232 


Designed for the analysis of RF and IF stages of TV 
receivers, Frequency coverage: 5 to 230 Mc/s and 470 
to 860 Mc/s. Attenuator maximum output 50 mV into 
75Q. Total excursion: 0.5 to 20 Mc/s. Single trace 
with zero reference line, double trace for phasing. 
Oscilloscope fitted with high-gain vertical amplifier, 
input attenuator graduated. Crystal controlled 
marker generator, Up to I2 canals with sound and 
video carriers.. Marker pips spaced at | Mc/s intervals 
centred on the video carrier. Markers every Mc/s 
from 5 to 50. Possible to use external marker 
source. Sound carrier modulated for sound trap 
adjustments. 


Resistance: 0.01Q to 10 MQ. Capacity: | pF to 


100 wF, superposed DC 0 to 500 V: Inductance: 
10 wH to 1,000 H, superposed DC 0 to 100 mA. 
Measures loss angle tangent and Q@ factor. Internal 
measurement frequency—DC, 50 c/s, 1,000. ¢/s. 
External measurement frequency possible, 


OTHER PRODUCTS 


AM & FM GENERATORS VALVE & TRANSISTOR 
METERS 


VALVE VOLTMETERS 
MULTIRANGE METERS 
PANEL METERS 


TV SWEEP GENERATORS 
OSCILLOSCOPES 
IMPEDANCE BRIDGES 


Cie GENERALE DE METROLOGIE 
P.O.B. 30, ANNECY, FRANCE 


U.K. Representative : 


BEMEX INSTRUMENTS LTD. 


54, VICTORIA ROAD, SURBITON, SURREY 
Tel.: Elmbridge 2776 
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ientorian 


THE SOUND OF TODAY! 


MODEL 
H.F. 1016 
‘MAJOR’ 


Other 
Stentorian 
Speakers 


» 


This new unit makes use of the high flux density available _ 
in the magnet system of the previous H.F. 1016 unit. A 

curved diaphragm is used with a rigid centre section 
coupled to the voice coil. The rigid coupling and the 
design of the cone termination give a balanced response — 
over the whole audio range. The unit is specially suitable — 
for use in the smaller type of enclosure having a volume of — 
approximately I+ cubic feet. k 2 
cast aluminium; Cone— ~ 


Specification: Chassis—die 


graded pulp cambric surround; Cone dia.—I0in.; Pole : 
dia.—lin ; Flux density—16,000 gauss; Total flux—64,000 
maxwells; Impedance—I5 ohms. : 


Price: £9. 8.6. 


Type 
| 10” H.F.1012* 
8” H.F.816* 
8” H.F.812* 
8’ H.F.810 


Flux Density 
12,000 gauss 
16,000 gauss © 
12,000 gauss 
10,000 gauss 
9,000 gauss 
16,000 gauss 
16,000 gauss 
14,000 gauss 


T359 tweeter 
T816 

Ti2 tweeter 
T10 tweeter 


£13 17 
£4 12 


*These three speakers incorporate a universal 
impedance speech coil. 


CROSSOVER NETWORKS: CX3,000 £1.13.3 
CX1,500 £2.2.0 CX500 £1.8.9 


WHITELEY ELECTRICAL 
RADIO COMPANY LTD. | 


MANSFIELD - NOTTS - Tel: Mansfield 1762/5 
London Office: 109 Kingsway, W.C.2, 
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5 microcaps 
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Dimensions, 1000pF : 0.08in (2,03mm) 
2200pF : 0.10in (2,54mm) 
4700pF : 0.14in (3,56mm) 


10,000pF : 0.20in (5, 10mm) These illustrations show the ACTUAL size of ERIE 

Lead Diameter : 0.010in (0,254mm) ‘microcaps"the latest British development in the field 
Capacitance Tol : -20 +80% of micro-miniature components. ERIE 'microcaps’ are 
Working Volts : 30V dic. an important addition to the ‘Ceramicon’ range of 
Flash Test : 90V dic. : tubular, disc and plate capacitors designed to meet— 
Leakage Resistance : 10,000Mohms or anticipate—the needs of the Electronics Industry. 
Power Factor : 3% max. The co-operation of the ERIE Customer Service Depart- 
Dielectric : K7004 ment is available to assist with enquiries on ‘microcaps’ 

Operating Temp : —-40°C +85°C or any other of the wide range of ERIE components. 


Eber sh.) O:R: LM TE.D 
SOUTH DENES, GTYARMOUTH 
Telephone: 4911 Telex 1720 


mn Registered Trade Morks BGO 
42W W—041 FOR FURTHER DETAILS. 


Factories: 
Gt. Yarmotth and Tunbridge Wells, England; Trenton, 
Ont., Canada; Erie, Pa., U.S.A. 
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a problem shared with 


is a problem solved 


Cossor offer the electronics industry a 


SPECIALISED DESIGN SERVICE IN INDUCTANCE ENGINEERING 


Experts are available for consultation in 

the design and production of prototypes 

for all devices using Inductance as a 
If a requirement problem exists for precise ratio medium for their operation. 
transformers, unusual deflection coils, termpera- Modern laboratories anda fully equipped 
ture compensated LC delay lines, etc. or in any model shop are at the disposal of the 


facet of INDUCTANCE ENGINEERING, share industry. for the definitive realisation of 
it with Inductance problems. 


COSSOR INSTRUMENTS LIMITED 


The Pinnacles, Harlow, Essex 
Telephone HARLOW 26862 
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Chassis and CASES 


(E DGW-ARE=ROAD 


ELECTRONIC COMPONENT 


- DISTRIBUTORS 


287/289 EDGWARE ROAD, LONDON, W.2. 
Tel: PADdington 5891/7595 


We shall be pleased to quote for all your component requirements 


BLANK CHASSIS 


SAME DAY SERVICE 
Of over 20 different forms made up to YOUR SIZE. Order 
EXACT SIZE you require to nearest 75th. 
(Maximum length 35in., depth 4in.) 
Specials dealt with promptly. 


SEND FOR ILLUSTRATED LEAFLETS ' CASES 


or order sraight away, working out total area of material 


required and referring to table below which is for four-sided ALUMINIUM, SILVER HAMMERED FINISH 
chassis in 18 s.w.g. (for 16s.w.g. add 7;th). “ 4 
48 sq. in. 4/- 176sq.in. 8/- 304 sq.in. 12/- Type Size Price 
80 sq. in.  5/= 208 sq. in. 9/= 336 sq. in. 13/- YS 6:5 68 1a Raaees eee 
112sq.in.  6/~ 240 sq.in. 10/+ 368 sq. in. 14/- YU 812 256d erenaaes 
144 sq. in. 7/- 272 sq. in.» I1l/- and pro rata. Ye ISSE7 9 
P. & P. 2/6 P. & P. 2/9 P. & P. 3/-. u S509 a7 
Discounts for quantities. Finishes arranged for quantities of 5 t x - x 9. reese pene ee eeeene 
25 or over. *Hei on x 83 
FLANGES (fin., gin.), 6d per bend. : ahah: 
STRENGTHENED CORNERS I/- each corner. Plus post and packing (over £2 free). 
PANELS: Any size up to 3ft. at 4/6 sq. ft. 18 s.w.g.; (16 s.w.g. Type U has ‘removable bottom or back. Type W removable front, Type a 
5/3), Plus post and packing, over £2 free. all-screwed construction, Type Z removable back and front. 
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how can IR 
improve the 


performance 
ofa 45L? 


The rightassembly will squeeze higher performance from any 
power diode. The right assemblies for IR diodes are IR assem- 
blies. Using standard units whose efficiency has been proved 
in countless installations throughoutthe world, IR will buildthe 
right assembly for your application. IR engineers are always 
‘ready to discuss any particular application, at any stage in its 
development, without obligation. 


Write for full information on all aspects of IR silicon power 
rectifiers and silicon controlled power rectifiers. 


< SN S SS NS 
INTERNATIONAL RECTIFIER | om. 
Immediate off-the-shelf delivery fromIR distributors—phone = = F 


GLASGOW DOUGLAS 8671 + (MIDDLESEX) SKYPORT 1314 + COLCHESTER 6173 - LEEDS 35111 
(LONDON S.E.27) GIPSY HILL 6166 - PORTSMOUTH 61785 + LEICESTER 25071 - CRAWLEY 28700 


International Rectifier Europe S.A. -.38 Avenue Des Arts - Brussels = Belgium - Telephone 11.17.38/74 - Telex 02/2220T 


INTERNATIONAL RECTIFIER CO. (GREAT BRITAIN) LTD - HURST GREEN * OXTED - SURREY + TELEPHONE OXTED 3215 - TELEX RECTIFIER OXTED 8819 
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superb new series 140 . Bulllers ceramics 


for the ELECTRONIC INDUSTRY 
{ | ay (and Electrical Appliance Manufacture) 


CD 
CA 


=. 


SCO LG 
NN SV SG 


y 


Mf 


A 


aN CSS N Frequelex—for high-frequency insulation. 
SS NV WW SV 
NTN V SS NN 
VX \ VN 
N S\N VN VV 


5 Ranges D.C. voltage to 1000V - 5 Kanges 
D.C. current to 10 Amps - 5 Ranges A.C. 
voltage to 1000V - 3 Ranges Resistance to 20 
Megohms - d.b. scale : Sensitivity on D.C. 
volts 20,000 ohms per volt - Accuracy better 
than 3% - Sensitivity on A.C. volts 2,000 Refractories for high-temperature insulation. 
ohms per volt: Accuracy better than 4%. 


All materials and components of highest quality 
meeting all relevant B.S.S. The voltage ranges 
and the three lowest ranges of current and the 
ohms ranges employ adequately rated high 
stability resistors mounted on a high quality 
printed circuit. Range selection is obtained by a 
multi-card 12-way selector switch for all ranges 
excepting the 100mA, A1 and 10A ranges and 
the 1000v AC and DC ranges which are selected 


by appropriate sockets on the face of the instru- Bullers porcelain for general insulation purposes, 
ment. The batteries for the resistance ranges are 

contained in a separate compartment access- Meticulous care in manufacture, high quality mate 
ible from the rear of the case and are safely rial, with particular attention applied to dimensional 


precision and accuracy, explain the efficiency and 
sealed by a double wall from the 50uA movement. ease of assembly when using Bullers die pressed 


Dimensions: 3” x 52” x 22” including knob. Weight: 21 ozs. products. Write today for detailed particulars. 


ONLY #1 0.5.0 including 2 plug-in test leads. Leather carrying case extra. 5 U L L E RS LI M IT i D 


Milton, Stoke-on-Trent, Staffs. 


MEASURING INSTRUMENTS (PULLIN) LTD. Phone: Stcke-of Trait saa 


Telegrams & Cables: Bullers, Stoke-on-Trent 
Electrin Works, Winchester Street, Acton, London, W.3 London Office: 6 Laurence Pountney Hill; E.G.4 


Phone: MANsion H 9971 
Telephone: ACOrn 8801/5 ates epochs J 


Contact your nearest specialist retailer, or write to: 
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proudly 
announces 
the LAB 80 — 
a Transcription 
Turntable which 
changes records 
automatically 


No other record player has all these advantages: 


a Afromosia pick-up arm with stabilising alumin- 
ium channel fer sub-audio resonance. 

0) Integral feather touch pick-up cueing. 

XO) Adjustable bias compensator. 

LJ] New design change mechanism with magnetic 
tripping, no over-arm or pusher. 

O) Full size cast balanced heavy turntable. Accurate 
calibrated stylus pressure adjustment. 

O Elegant styling by famed designer Eric Marshall. 


O The Garrard Laboratory Series 4-pole induction 
motor with a new suspension system. 

0) Easily-cleaned anti-static turntable mat. 

O Plug-in pick-up head with positive locking. 

0 Finger-tip tab controls and illuminated record- 
size indicator. 


Watch it in action on Stand 5 at the Radio Show, 
Earls Court, 24th August to 8th September. 


Garrard Engineering Ltd. 
Dept. WW.4, Swindon, Wiltshire 
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A brilliant new range 


of small speakers by R& A 
3” x 32” round pie 


6” x 4” and 8” x 5” elliptical 


5” pincushion. 

And a new range of- 
8” x 12” units giving 
higher fidelity at little 


more than standard prices. 


LOUD SPEAKER MANUFACTURERS TO THE RADIO INDUSTRY SINCE 1930 


REPRODUCERS AND AMPLIFIERS LTD, 
WOLVERHAMPTON, ENGLAND. 


SSS arg EH ahaha rego aati a ee a re 
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EVEN GREATER ACCURACY 
with the latest version of the 


Ne 


FREQUENCY METER 
TD1/C. 


* Range as Frequency Meter:—10 kc/s-3000me/s. 


% Range as Frequency Source:—D.C.-3000mce/s. 
| 

% Reference Standard stability:— : if 
--5 parts in 10!° at constant ambient. ® 


Less than -- 1 part in 10° drift per day. j 
% 37,000 Standard Frequencies at crystal stability. 


* High sensitivity:— 
5mV with magic eye zero beat detection. 
50uV using headphones for zero beat detection. 


yx Accuracy:—Crystal accuracy --1 cycle. 
* Automatic Harmonic Identification. 


* Direct measurement of ‘* eat a about any set 
frequency. 


J.A.C. ELECTRONICS LIMITED 4 


(Formerly Telemax—Southern Ltd.) 


STATION ESTATE, BLACKWATER CAMBERLEY, SURREY 
Telephone: Camberley 5399 


A member of the Southern Instruments Group 
12W W—049 FOR FURTHER DETAILS. 
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FOR RAPID 
PRECISION 
SOLDERING... 


WIRELESS WoRLD 


* PRECISION 
OLDERING IRONS 


used by experts everywhere ! 


ANTEX IS PURPOSE-DESIGNED 


for speed and efficiency in soldering Printed 
Circuits, Transistors, Micro-Miniature Assem- 
blies, Deaf-Aid Equipment and similar products. 


ANTEX INCREASES PRODUCTION 
ANTEX Irons weigh only 2-3 ounces. Stream- 
lined to give absolute finger-tip control and 
ensure increased production of 5% to 10% 
compared with ordinary soldering irons. 


ANTEX CUTS PRODUCTION COSTS 

So easy to use —ANTEX reduces operational 
fatigue, with resulting drop in reject output. 
ANTEX, having the lowest leakage current of any 
miniature iron, virtually eliminates all risk of 
damage to transistors. 


ANTEX FOR RELIABILITY 

Guaranteed for 1000 hours’ continuous production 
—on fine work giving a potential of well over a 
quarter of a million trouble-free soldering points. 


ANTEX BITS are really INTERCHANGEABLE 
ANTEX patent design gives instant interchange- 
ability of bits—as often as you like—without 
damaging the iron! 


* Latest in the ANTEX Range is Model C240N—a giant 
in power performance—a midget in compact construction! 
FITTED WITH LONG-LIFE ‘“ FERRACLAD” 
Bil. 


For more details fill in and post this coupon TODAY! 


SPECIALISTS in 
i 


Soldering Appliances | 
GROSVENOR HOUSE, CROYDON, SURREY 4 


Tel: MUNICIPAL 2774 

Please send details. and prices of. the ANTEX | 
l Range of Precision Soldering Irons. ; 
| PAR Cl ASR Pas SE lly GP Gre 5 ie na ; 
| Ser eh nate wna Jes a a a aid sat ont stok wla Bake 
Me Fis ela Be 
Micrnis ees ee see 


ww 
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FANE HIGH FIDELITY LOUDSPEAKERS 
Full Range of Heavy Duty Types for All Purposes 


CAST ALUMINIUM CHASSIS. EXTREMELY ROBUST 2in. DIAMETER VOICE COIL ASSEMBLIES 


Fréqueney Impe- Main é Aaiene Flux Total Voice Diam. oe ad pa 
Cie ieee Pe ea ee Sn ee 3 
| 129/10 : Single 25-5000 | 15 32 or 75 20 10,000 100,000 Copper | 12in | __lin, 6lbs. 5 ens, 
129/104 Dual 10-15000 15 32 or 75 20. | 10,000 100,000 | Aluminium | — 12in. llin.: 6lbs. 6 ens. 
129/12 Single | 25-5000 15 32 or 75 20 12,000 160,000 Copper |. 12in. lin, Glbs, 7 ens, 
| 129/124 Dual 30-15000 15 $20r78 | 20 12,000 160,000 | Aluminium Qin. lin. 6lbs. 8 ens. 
~yp2/14 Single | 25-5000 15 32 or 75 22 14,000 186,000 Copper 12in. lin. Tbs. 9 ens. 
122/144 Dual 30-15000 15 | 320r75 22 14,000 186,000 Aluminium 12in, 1lin. Tbs, 10 gns. 
| 22/7 Single 25-6000 ab] B2or75 | % | 17,000 | 226,000 iS Copper | 12in, iin. 10uba.”* |. £11/17/6 
| 122/174 Dual 30-17000 15 82 or 75 25 |. 17,000 226,000. | Aluminium 12in. llin. “| 103Ibs. £12/17/6. 
152/12 Single 25-3500 15 : 30. or 75 20 12,000 160,000 Copper 15in. 13hin, 8lbs, 12 ens. 
| 159/124 Dual 30-15000 15 3930 or 75 20 | 12,000 160,000 | Aluminium | 15in, T3tin. 8Ibs. 18 ens, « 
| 15/14 Single ~ 25-3500 15 30 or 75 22 14,000 | 186,000 Copper | 15in, 13hin. 91bs, 14 gens. 
| 159/14A Dual 30-15000 1 | 800r 75 22 14,000 | 186,000 | Aluminium foe 13hin, Obs UES eumee 
152/17 Single j} 25-4000 15 | 300r75 =| 5.25 | 17,000 | 226,000 Copper. | 15in. 13}in, 1hlbs. | 16 ens. 
152/17A | Dual | 30-17000 15 | 30 0r 75 — | 25 17,000 | 226,000 Aluminium | loin. 13hin, 124]bs. 17 gns, 
EXTRA HEAVY DUTY TYPES WITH 3in. DIAMETER POLE PIECES 
153 Single 30-3500 15 | 40or75 | 40 | 14,000 375,000 | Copper | ldin. 13}in. 20ibs, 18 ens. 
183 Single 20-3000 ie | 300r 73 |- 60 14,000 | 375,000 | Copper | 18in, 16}in. 22lbs. | oben. 
i J } | 
AVAILABLE THROUGH ALL SOUND EQUIPMENT STOCKISTS 
Manufacturers’ enquiries to: Sole distributors to Wholesale and Retail Hare: 
FANE ACOUSTICS LTD. LINEAR PRODUCTS LTD. 


HICK LANE : BATLEY, YORKS. ELECTRON WORKS : ARMLEY, LEEDS 
‘ 12W W—051 FOR FURTHER DETAILS. 
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COILS AND I.F. TRANSFORMERS IN 
LARGE-SCALE PRODUCTION 
FOR RECEIVER MANUFACTURERS 


P.9 SERIES 10 mm. x 10 mm. x 14 mm. Ferrite cores 6 mm. 472 kc/s operation. 
Single-tuned I.F.s and Oscillator Coils. 


P.55 SERIES 12 mm. x 12 mm. x 20 mm. Ferrite cores 4mm. 472 kc/s operation. 
Single-tuned I.F.s and Oscillator Coils. 


T.41 SERIES 25 mm. x 12 mm. x 20 mm. Ferrite cores 4 mm. 472 kc/s operation. 
Double- nine Ist ue 2nd I.F.s and Single-tuned 3rd I.F. complete with 
diode and by-pass capacitor. 


These ranges are available to manufacturers in versions suitable for most of the popular 
types of Transistors. The Oscillator coils can be modified to enable specific tuning capacitors 
to be used provided that bulk quantities are required. 


OUR WINDING CAPACITY NOW EXCEEDS 
50,000 ITEMS PER WEEK 


On the most up-to-date and efficient machines backed by a skilled assembly labour force 
for all types of coils and assemblies. : 


Weymouth Radio Manufacturing Co., Ltd., Schooi Street, Weymouth, Dorset 
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measure frequency and time interval over the 
ranges 1c/s to at least 3Mc/s and 3,.s to 27.77 
hours with the utmost simplicity of operation. 


Y YY ff 
: VLE: YY MMMM th ae 


UNIVERSAL 
COUNTER 
~TIMERS 


Types TM51B 77 
and TM51G) 77 ae 


High sensitivity of 35mV at frequencies up to 100kc/s ; Low 
input noise level to minimise trigger error on period measure- 
ment; Display storage to minimise operator fatigue. 


Yj The in-line display is on five long-life neon numerical indicating tubes controlled by a 
_ latching circuit which holds the display stationary whilst a count is in progress and auto- 


matically resets the display at the completion of a count. This feature dispenses with the 


_ need for hold controls or display blanking and ensures a high sampling rate down to yery 

low. frequencies. 

The capacity as a counter is extended from 10° counts to 10? counts by the. kilo-count 
Yj ranges on which every tenth or hundredth input pulse is displayed. On ‘‘ Count” opera- 


Y tion, the counter is controlled by pulses applied to “‘ Start ’’ and ‘‘ Stop ’’ terminals. 
Provision is made for an external frequency standard to be used in place of the internal 
IMc/s crystal oscillator. Pulse outputs are available on the front panel at decade divisions 
of either the internal |Mc/s oscillator or the input trigger frequency, thus the instrument 
may be used as a frequency divider up to IMc/s, 

FREQUENCY RANGES 

Ic/s to at least 3Mc/s measured on 3 ranges with gate times of 1Oms, 100ms and I second 


7 __ Accuracy: + 4 count + crystal error. 
o TIME RANGES 


3us to 27.77 hours measured on 7 ranges in units of Is, [0us, 100us .. . 1 second: 


Accuracy: + | count + crystal error + trigger error. 
- PERIOD AVERAGE RANGES 
10,107 . 


_ 


SPECIFICATION 


- » 10° input periods measured in units of lus on 5 ranges. 


Accuracy: + I count + crystal error + trigger error/number of periods. 
IMc/s CRYSTAL ERROR : 
Yj TMS1B: +0.001% at 20°C after 1 minute. 
+0.003% from —16°C to +45°C after | minute, 
TMS5IC: +0.0001% at 20°C after 20 minutes. 
03% from —10°C to + 45°C after 20 minutes. 


+0, 

7 TRIGGER ERROR 
Any trigger circuit operated by a sinusoidal signal of amplitude S in the presence of. . 
| noise N is subject to a trigger error of +0.3N/S. 
The input trigger circuit has an equivalent input noise of Jess than 300uV r.m.s. thus 
for 100mV r.m.s. input the trigger error is +0.1%. 
_ TRIGGER INPUT SENSITIVITY 
35mV r.m.s. on sine waves from 0 to 100kc/s decreasing to 100mV at [Mc/s and 300mV 
at 3Mc/s. 
7 TRIGGER INPUT IMPEDANCE 
100 kilohms in parallel with |OpF. 
TRIGGER LEVEL 

The trigger level is contin ously variable from —750mV to +750mvV. 
TEMPERATURE [| ANG - 

—10°C: to 445°C; 
POWER SUPPLY 

100/125V or 200/25CV, 45/65 c/s, 25 VA. 
SIZE AND WEIGHT 


\ 


SSS 


6gin. high x 10Lin. wide x 9in. deep. {1 Ibs. 


__. 


_ 


LEVELL| 


PORTABLE INSTRUMENTS: 


TM51B £275. @ TM51C £295. 


_ 


“ye 


LEVELL ELECTRONICS LTD. PARK ROAD, HIGH BARNET, 
Telephone: BARnet 5028. HERTS, ENGLAND. 


ee ee 


__. 


Res 
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PETO 
SCOTT 


offers an extensive range of : 


for the innumerable applications where spoken material 
has to be automatically recorded’~ or disseminated: in 
police stations, law courts, hospitals and ambulance 
stations, fire stations, airports, and for instrumentation 
and archive purposes. 

Illustrated is the EL.1443 Multi-Channel Communica- 
tions Recorder which enables 31 channels to be simul- 
taneously recorded on lin. tape. Other versions provide 
for 15 channels on gin. tape and 7 channels on din. tape. 
Each deck is capable of up to 12 hours of uninterrupted 
recording at a speed of 15/16 ips. 
| These communications recorders can be supplied with, 
one, two or three decks with automatic change-over 
facilities for sequential recording, and providing full 
security against fault conditions to the most rigid require- 
ments. 

Our engineers will be pleased to submit specifications 
ta your individual requirements. 


LEEVERS-RICH 

the studio tape recorder with 
consistent operation and easy 
maintenance to save your TIME; 
compact design and mobility 
to save your floor SPACE; 
competitive price and negligible 
upkeep to lower your COSTS. 
These down-to-earth practical 
features AND the impeccable 
LEEVERS-RICH sound quality. 


STANDARD studio recorder console 
(above) with FULL remote control. Single 
track from £640.0.0. Just one example 
from a complete range of portable, con- 
sole and rack-mounted recorders for 
single or multi-track use, including the 
NEW fully automatic version with photo- 
electric programming system. 


BEER aoe el rp for PETO SCOTT ELECTRICAL — 
this class of equipment! Inquire NOW:— INSTRUMENTS LIMITED 


SOUND AND VISION SYSTEMS 


Addlestone Road, Weybridge, Surrey 


Telephone: Weybridge 45511 

Telex: London 262319 
319b Trinity Road London SW18 VANdyke 9054 PHILIPS PROFESSIONAL TV AND SOUND 
EQUIPMENT AND SYSTEMS 
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YOU KNOW ANYONE 


WO CAN HEI 


QUICKER 


!]READ NO FURTHER!!! 
pre | th | al | i | |i 


We've yet to hear of a company that meets 
orders faster than Newmarket Transistors Ltd. 


As transistor specialists we make a point of a Oe eee) 
having our complete NKT 400 power and: le ee 
NKT 300 Intermediate power range in stock, to | 2av. | ——s[ 302 403 | 301 401 | 302 403 | 304 404 | 
meet your immediate requirements. Really big SS ae ee eee eae Ea 


orders require time, naturally —= but not as. Data sheets for all types from NEWMARKET TRANSISTORS LTD, 
: 3 P.T.B) EXNING ROAD, RKET. Tel ; ket 33 
much as you might think. Try us, and see. UP BEES CE eon ae LG EMRE Seu 


DENMARK: Oskar Pade, 4 Ingersvej, Charlottenlund, Copenhagen. FINLAND: Ingenjérsbyran Pluton, Kristinegatan 8A, 13 Helsingfors. 
“SWEDEN: Forslid & Co., A B., Radmansgatan 56, Stockholm. NORWAY: H. Meltzer, & Co., Rahasgaten 17, Oslo I. 
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There are 30 other models, too. There ARE several other makes of soldering 


instruments. Big ones. Small ones. Good ones. We've seen them. We 
‘don’t make the biggest ones. Or the most expensive ones. Or the most — 
elaborate ones. We DO make the smallest ones. And the widest range. 


Brochure W5 post free on request. We make the best. Always have. May we send you details? 


LIGHT SOLDERING DEVELOPMENTS LTD., 28, Sydenham Road, Croydon, Surrey. 
Telephone: CROydon 8589 .. 
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Generally acknowledged— 


THE BEST SPEAKERS FOR THE BASS GUITAR 


These extra heavy duty 
speakers have 3” voice coils 
and 14,500 gauss magnets 
with a total of 375,000 


maxwells. 


18’ MODEL 183 60 watts £25.4.0 15” MODEL 153 40 watts £18.18.0 


; HICK LANE 
Manufacturers enquiries direct to aa BATLEY YORKSHIRE 


If in difficulty, customers other than trade may purchase direct from us by post where at present 
there is no iocal stockist. 


Sole distributors to the wholesale and patart trade:—_LINEAR PRODUCTS LIMITED, ELECTRON WORKS, ARMLEY, LEEDS 12. 
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meters made fo measure. 


There are many famous users of the Anders service—a 
service designed to give the speediest possible delivery of 
even the most unusual meter requirement. The Anders 
Instrument Centre has unique facilities for supplying non- 
standard meters of all types, from 14” miniatures to the 
largest switchboard meters, specially calibrated and tested. 
For immediate delivery, Anders carry huge stocks of stan- 


ANN IDJEWR'S 


dard meters of all well-known makes and types. New ranges 
are constantly being added—Anders are now sole UK 
agents for the famous Frahm vibrating reed frequency 
meters’and tachometers. 24” miniature hermetically-sealed 
instruments to large panel-mounting meters with accu- 
racies of 0.1%. 

For full details of the Anders service, please write or *phone 


ELECTRONICS LIMITED 
103 HAMPSTEAD ROAD, LONDON N.W.1. TELEPHONE: EUSTON 1639 
Contractors to GPO and Government Departments. Ministry of Aviation approved. 


METERS, ELECTRONIC AND TEST EQUIPMENT TO INDIVIDUAL SPECIFICATIONS 
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installation by G.E.C. Illustration: Coventry Cathedral, East side. Architect: Sir Basil Spence, 
.M., R.A. Photograph: Henk Snoek 
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649B, the smallest dynamic lavalier microphone, 
was sent to Coventry Cathedral (and. also to BBC 
and ITV studios) because of its incomparably 
smooth and full-bodied response; its ability to 
mix outputs with any standard microphone; its 
Jack of bulk and weight; and because of its history 
of trouble-free operation in the USA, 
This tiny handful answers studio requests for a 
truly miniaturised, omni-directional microphone. 
Its performance, whether stand mounted, or asa 
neck-mike, is remarkable. 
Send for literature, and see fer yourself. 
Length: 21” Weight:31gm. Output: —61 dB 
PRICE: £24 


Made in the U.S.A. by 
Electro-Voice 


Write to: KEF Electronics Ltd., Tovil, Maidstone, Kent. 
Tel: Maidstone 55761. Grams KEF Maidstone 


Distributed in Europe 
by KEF 
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THE 

PEMBRIDGE 
COLLEGE 

OF ELECTRONICS 


PROVIDES TRAINING 


To: 
The Pembridge College of Electronics (Dept. P10) 
34a Hereford Road, London, W.2. | 
IN RADIO Please send, without obligation, details of the | 
Full-time Course in Radio and Television. . 
Name a, | | 
AND TELEVISION fo =: ee | 
cues: | 


FULL-TIME COLLEGE COURSE 
IN RADIO AND TELEVISION - 


Our Course has now. been extended to sixteen | 


ee ee ed Le 


PAs 


months’ duration to include theoretical and practical 
instruction on transistor television receivers, U.H.F. 
television receivers and colour television. 

Next Course commences 2nd September, 1964. 


This Course is recognised by the Radio Trades 


Examination Board (R.T.E.B.) for the Radio and 
Television Servicing Certificate examinations. 


Provides excellent practical experience on valve — 


and transistor radio receivers and all well- known 
makes of television receivers. 


TT ee ee ee a ee eed mmr tops oreo! Caseieia aieeeeel a 
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EXPORT ONLY 


FAMOUS 


PACA: 


Offices ‘and Works 


WIRELESS SET 


TROPICALISED 


SENDER /RECEIVER 
for AM/RT & C.W. 


Considerably lighter and easier to operate than 
Wireless set No. 


Frequency range 1.6 mc/s. to 10 mc/s. in two 
overlapping ranges. M.O. or crystal control. 2 flick 
frequencies. Netting by Zero Beat Method. 


Single tuning control (Send and Receive frequencies 
are automatically the same). Internal P.S.U. for 
122V-..D.G; 


Overall measurements 
20Hin. x 10}in. x 123in. 
Weight 30 lbs. 


BEAVOR LANE, HAMMERSMITH, LONDON, W.6 


HALLICRAFTER TRANSMITTERS 


TYPE BC-610-E 


Frequency range 2 mc.—18 mc. Three pre-tuned 
channels selected by switch. Master Oscillator or 
crystal operation. 


450 w. power output on key. 350 w. on telephone. 
120 v. A.C. 50/60 cycles supply but special auto- 
transformer 120/220 v. for 220 v. operation made by 
Hallicrafter can be supplied additionally. 


Tube complement: oscillator 6V6 (1); doubler. or 
buffer 6L6 (1); intermediate amplifier 807 (2); 
Power amplifier 250TH (1); HV rectifier 866A (2); 
voltage regulator VT139 (3); audio drive 2A3 (2); 
modulator 100TH (2); rectifier 5Z3 (2). 


Complete with Speech Amplifier BC-614-E; Aerial 
Tuning Unit BC-939-B; full range of Tank Coils 
and Exciter Tuning Units; Microphone T-50; 
Key and Connecting Cables IN BRAND NEW 
CONDITION. IMMEDIATE DELIVERY. 


RADIO) 


SWITCHBOARD 
MAGNETO 10 LINES 


Designed for use under extreme tropical conditions. 
Accommodates 10 lines and any type of magneto 
telephone can be used as extension instruments. 


Alarm buzzer. Lightning protectors fitted to each 
line wire. All cords rubber covered. 


Dimensions 143in. x 
3in. x 5#in. 
Weight 23 Ibs. 
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INTERNATIONAL RADIO SHOW 


PRINCE OF WALES HOTEL. 
De VERE GDNS. W28. Room 176. 


AUGUST 24th to 29th i964 


SCHNEIDER 


RADIO TELEVISION SA, IVRY, FRANCE: 


range of Transistor and Mains 
Radios, and Record Players from the 
leading French manufacturer. 


PEUGEOT 


world famous range of Domestic 
Appliances, including the Peugimix 
(7 appliances in 1), Coffee Grinders, 
Mincers, Beaters, Electric Vacuum 
Brush and Polisher. 
hairdryers from 


ELLESS 
Hong Kong. 


BELMONT Transistor radios 
ZODIAC from Hong Kong 


LIGHT & SOUND LTD 


125, GUNNERSBURY LANE, 
ACTON W.3. Telephone ACO 8762 


RADIO COMPANY OF AMERICA: 
The finest Amateur Radio Communi- 
cation Receivers in the World. 
America’s oldest and most highly 
respected manufacturers of short- 
wave receivers. 


TURNER 


MICROPHONE COMPANY OF AMERICA: 


Amateur and professional micro- 
phones. NEW—the 500 cardoid 
dynamic (directional type shutting 
out unwanted background noise). 


PICKERING 


The world’s largest and most ex- 
perienced manufacturers of magnetic 
pickups. NEW—the range of the V-I5 
Micro Magnetic Stereo cartridges 
(miniature size and super light weight 
—5 grams). 


Ad. AURIEMA LID 


125,GUNNERSBURY LANE, 
ACTON W.3. Telephone ACOrn 8762 
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M. R. SUPPLIES, Ltd. 


(Established 1935) . 
Universally recognised as suppliers of UP-TO-DATE MATERIAL, which does the 
job properly. Instant delivery. Careful packing, Satisfaction assured. Prices 
nett. 


MINIATURE RELAYS. 240 v. A.C. Switching 2 “‘ makes” and 1 C.0. 6 amps. 
Size 2in. x 1tin. x lin. New, 10/6 (despatch 1/-). 


SYNCHRONOUS TIME SWITCHES (Our very popular speciality). All for 200/250v. 
50 c. for accurate pre-set switching operations. Sangamo 8.254, providing up to 
3 on-off operations per 24 hours at any chosen time, with day-omitting device (use 
optional), Capacity 20-amps. Compactly housed 4in. dia. 3}in. deep. With full 
instructions. £5/18/6 (des. 3/-). Also same make, same duty, Domestic Model 
fitted with 13-amp plug for easy installation, same price. Also Paragon, 220/250v. 
50c. with 7-day dial providing for operations on four separate circuits (2 makes 2 
breaks) at any required time during each day, capacity 20 amps each circuit, in metal 
housing 7in. x 4in, x llin. wall mount, £11 (des. 5/-). Also very limited offer 
Sangamo £14/10/- units, brand new, 200/250v. 50c. with 24-hour spring reserve. 
Up to 3 on-off operations per 24 hours. 20-amp switching, $'7/10/- (des. 3!-). 


MINIATURE RUNNING TIME METERS (Sangamo) 200/250y. 50c. synchronous, 
Counting up to 9,999 hours with 1/10th indicator. Only 14in. square with cyclometer 
dial, depth 2in, Ideal for use with modern equipment. Immediate delivery 60/- 
(post paid), 


SMALL GEARED MOTORS. 
we offer smaller open type 8.P. units, 200/250 vy. A.C.,e 1, 6, 12, 20 or 60 r.p.m. Size 
approx, 44in, x 2}in. x 2in. with 1 in. shaft proj. Suitable for display work and 
many industrial uses. Only 69/6 (des. 2/6). 


MINIATURE VARIABLE TRANSFORMERS (Philips). Remarkable and very 
popular offer from stock. Open type—panel mount, only 3}in. diameter, input 200/ 
240 v. Output 0/240 v. 0.5 amp. (in two stages). Also the same model input 110 v., 
Output 0/110 v. Many applications including motor and lighting control, 58/6 (des. 
2/6.). 


SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS (as mentioned and recommended 
in many national journals), 200/250 v. 50 c. Fitted with spindle for hours, minutes 
and central sweep seconds hands. Self-starting, central one-hole fixing. Dia. 24in. 
Depth behind dial only lin. With back dust cover 29/6 (des. 1/6). Set of three 
hands, brass, in good plain style. For 5/7in. dial 2/6. For 8/10in. dial 3/6 set. ° 


EXTRACTOR FANS. Final offer of this very popular and efficient model complete 
with outside cowling and indoor shutter. Circular motor housing only 44in. dia. 
Easily. mounted in small window pane. Silent induction motor. 200/250 v, A.C, 
(no interference), 3,500 c.ft./hr. Instructions with each. Only 69/6 each (despatch 
3/6). We also supply our 8in, model at £5/5/- and 10in. model at £5/12/6 (despatch 
3/6). These models are not supplied with outside cowling. Details on request. 


SYNCHRONOUS TIMER MOTORS (Sangamo) 200/250 y. 50 c/s. Self starting 2in. 
dia. x 1}in. deep. Choice of following speeds 1 r.p.m., 12 r.p-h., 1 r.p.h., 1 rey. 
12 hrs., 1 rev. per day. Any one 39/6 (des. 1/6). Also high-torque model (G.E.C.) 
24 x 2in. x 1gin., 6 r.p.m. 57/6 (des. 1/6). 

IMMEDIATE DELIVERY of Stuart Centrifugal Pumps, including stainless steel 
(most models). Philips Variable Transformers (all models). 


M. R. SUPPLIES, Ltd., 68, New Oxford Street, London, W.C.1 
< (Telephone: MUSeum 2958) 


In addition to our wll-known range (List G@M/361) 
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EDDYSTONE COMMUNICATION RECEIVERS 


For the professional or Amateur user who likes the Best. 


Communication receiver at a moderate price. MANUFACTURING 
STANDARDS OF THE.HIGHEST ORDER, 8 B8A valves Superhetero- 
dyne circuit. FREQUENCY RANGES 


Range I... 12.4—30 Mc/s. Range 4... . 1.12—2.58 Mc/s. 
Range 2... 5.2—12.9 Mc/s. Range 5... 480—1150 kc/s. 
Range 3... 2.5—6.1 Mc/s. 


Ranges 4 and 5 include the International Distress Frequencies. 
Sensitivity better than 10 microvolts. Selectivity 30 db down at 
10 ke/s. off resonance. AC/DC, Internal speaker. 

HIRE PURCHASE TERMS 


Model No. Cash Price Deposit 12 Mthly. 24 Mthly. 
P: ts P 

STOA «i icicetecsso lk £34 8 9 £5 0 0 212 “ é ee 

B40C iv ocdescccevavse £62 0 0 £12 0 0 £483 £2 6 6 

PAO Brienne odes £125 0 0 £25 0 0 £816 6 £414 6 


Peanas overeat £48 0 0 Transistorised Receiver. 
CONFIDENTIAL TERMS. YOU DEAL SOLELY WITH H.P. RADIO. 


Carriage paid per passenger train. SATISFACTION GUARANTEED 


The Eddystone 
Specialists 


SERVICES LTD. 


49/51 COUNTY RD., 
LIVERPOOL, 4 


Telephone: AINTREE 144 ESTAB. 1935 
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Enthoven Preforms. Solder preforms 
make for faster, more accurate and therefore 

_cheaper soldering. Enthoven are leaders in 
the design and manufacture of solder preforms, 
and offer a wide range of alloys, both cored 
and solid, in the form of rings, washers, 
discs, shims, strips and ribbon. 


i SOLDERS LIMITED 


-«.--.. Sales Office & Works: Upper Ordnance Wharf, 
' Rotherhithe Street, London, S.E.16. BER 2014 
aeee~nen----4 Head Office: Dominion Buildings, South Place, 
London, E.C.2. MONarch 0391- : 


ltteer 
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Enthoven are always ready to discuss any 


industrial soldering problem, and, if 
necessary, to design special preforms in the 
light of your requirements and of their long 
experience of precision soldering techniques. 


This free booklet 
describes the com- 
pleterange of 
Enthoven — Solder 
Products . . . pre- 
forms among them. 
Ask for a copy. 
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Metallised ceramics Steatite porcelain 
and hermetic seals alumina 
LT. insulators 


Frequentite fow loss 
ceramics 


Faradex and Tempradex 
dielectric materials 


Vulcanex and Luminex 
refractories 


Faradex alumina 

thread guides 

M37 refractory 
foundry strainer 


Cores 


Catalogues leaflets 
and technical data 


available on request 


FOR ALL RADIO, ELECTRONIC. 
ND DOMESTIC ELECTRICAL CERAMICS 
CONSULT 27% 4% 


STEATITE & PORCELAIN PRODUCTS LTD. 


STOURPORT ON*’ SEVERN, WORCS. Telephone: Stourport 2271 


Telegrams: Steatain, Stourport 


. SPITO | 
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/»GOODMANS MIA XI IVI 


MINIATURE LOUDSPEAKER 
TRUE HIGH FIDELITY 


They say Its 
FANTASTIC FABULOUS 


UNIQUE 


But when all's said and done (and 
Goodmans have done it)-sit back —relax — 
close your eyes—and listen. Then you'll 
believe it! 


FANTASTIC A clear clean frequency range 


of 45—20,000 c/s. 


_ Its size—104” x 5” x 72”, FABULOUS 
UNIQUE Eight Watts of Power, meticulous 


finish in Walnut or Teak to order and a// this for 
£15 + £2. 10. 6. P.T. 


Don't take our word for it; send for leaflet 
“What Other People Say About the 
Maxim’ —or better still go now to your 
nearest Goodmans Dealer and hear for 
yourself ! 


GOODMANS 


GOODMANS INDUSTRIES LIMITED, 
Axiom Works, Wembley, Middlesex, 
Tel. WEMbley 1200 A Member of the Rentaset Group 


ase send me a free copy of the Goodmans | 


Please send me a free copy of the Goodmans 


Maxim leaflet | 
i Net eK eibaaetnital Tour inten sn ctoponeah DSL ASR aai a PA sd i 
: Address... hs ate eae a a aa | 


Gel ies. : ee a 


Furniture by Heals — 
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SPECIAL CLEARANCE OFFER— 


Order yours today 


Air-O-Ear 
4-Band 


home or office 
aircraft receiver 


No other radio, 
regardless of price, 

can bring you all these 
communications 


VHF 

(108-130 m/c.) 

BAND 1 | Aircraft, right in 
your own home or office. Tune 
in airline jets, business and 
private planes (even your own), 
and towers. Hear what pilots 
say when weather is bad, in 
fog, snow or icing conditions. 
Sharpen your VHF radio pro- 
cedure by listening to experts. 
Learn what goes on during an 
emergency. 


LOW FREQUENCY 
(200-400 k/c.) 


“BAND 2. Monitor continuous 


aviation weather reports for 
200 miles around: 24 hour 
weather information winds aloft 
cloud conditions, forecasts. Air- 
O-Ear is a real necessity for 
every pilot and boat owner. 


M.F. & SHORT WAVE 
(1,500-5,000_ k/c.) 

BAND 3 Police broadcasts, 
marine radio-telephone, ship 
to shore or ship, Coast Guard, 
““ hams,” government services, 
foreign broadcasts. 


BROADCAST 

(500-1,600 k/c.) 

BAND 4 Music and news. 
Your favourite radio pro- 
grammes. Powerful circuit 
delivers full, rich sound. Enjoy- 
ment for entire family. 


WIRELESS WORLD _ 


FEATURES: 4-band receiver 
plugs in anywhere. Has built-in 
antennas, 7 tubes plus rectifier, 
heavy duty 6in. speaker, pilot 
lighting, precision slide rule 
tuning. Headset jack with 
automatic speaker cut-out per- 
mits you to listen without 
disturbing others. ‘Tuner out- 
put jack can furnish signal 
to your hi-fi amplifier. Exclu- 
sive Squelch Control eliminates 
noise and interference on VHF 
band. Complete instruction 
manual. 


6in. x 12in. x6in. Weight 71b. 


Shipped in rugged, shockproof 
carton, hermetically sealed. 


Leading companies using 
Air-O-Ear 
American Airlines, KLM Royal 
Dutch Airlines, Standard Oil, 
Pan American, T.W.A., Cham- 
pion Spark Plugs, Flying Tigers. 
Also Federal Aviation Agency, 
Atomic Energy Commission, 

U.S. Weather Bureau. 
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4-BAND RECEIVER 


NORMALLY RETAILS AT £45 

SPECIAL OFFER BY MAIL 
£25 COMPLETE 

Over 20,000 satisfied users: 


“|. . very impressed with per- 
formance .. .”’—Federal Avia- 
tion Agency. : 


ec 
° 


. excellent . . . I certainly 
would recommend the Air-O- 
Ear 4-band VHF receiver to 
other aviation enthusiasts...” 
Kay Buckley; Franklin Park, 
Illinois. 


“¢ 


. our set is operated 24 — 
hours a day and gives us very 
satisfactory service...’ Alamo 

Airways, Las Vegas, Nevada. || 


*...send us 10 more Air-O-Ear 
receivers... KLM Airlines, 


. use it for weather, general 
enjoyment, and to learn the 
language used in aviation...” 
E, Brown, Portsmouth, Ohio. 


ee 


10 DAY MONEY-BACK RETURN PRIVILEGE 


Unconditional, with no explanation asked. Nova- 
Tech is a million dollar company, D & B listed, 


member of Calif. Chamber of Commerce. 


All 


shipments insured, unconditionally guaranteed. 


novwa=-tech 


72 Wardour Street, London, W.1]. 


Name. 


|} I enclose payment in full. 


=e eS es ed a oe 
Order your Air-O-Ear today -. 
Nova-Tech, Inc., 72 Wardour Street, London, W.1. 


Please send Ajir-O-Ear 4-band Aircraft Receiver at 
£25, with 10-day return privilege. 


[] Send C.O.D. 


Street 


(= ee ee ee eee ee ee ee es ee 7} 
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Storage and 
general purpose 
facilities 
are combined 
in the 


TEKTRONIX 


...- Asa Storage Oscilloscope 
Single traces at low and medium speeds are stored for af feast one hour, and 
erased in ¢ second. A unique split screen permits storage or conventional operation 
over the whole screen, or storage on either half with conventional operation on the 
other half. 


.... Asa general-purpose Oscilloscope 
es When you don’t need stored displays, the Type 564 operates for you as a convenes 
tional oscilloscope, with all the versatility afforded by interchangeable vertical- 
deflection amplifiers and time-base generators. 


Amplifier Plug-In Units Offer: 


5 DC to 1 Mc/s at 50 mv/cm — Type 2A60 . oe as ae £46.0.0. 
DC to 300 ke/s at 1 mv/cm — differential input — Type 2 AGB . Bee £56.0.0. 
DC to 4 Mc/s at 50 mv/cm — Type 3A75 ... ee sips ' £76.0.0. 
Dual-Trace, DC to 650 kc/s at 10 en ~ Type’ 3A72 . ARs £108.0.0. 
0.06 cps to 300 kc/s at 10u v/cm — differential input < Type OA6I Li £167.0.0. 
DC to5 kc/s at 10u strain/cm — carrier amplifier — Type 3C66 ee £171.0.0. 
Dual-Trace, DC to 10 Mc/s at 10 mv/cem— Type 3A1_ ... : A £170.0.0. 
Four Trace, DC to 2 Mc/s at 20 mv/cm — Type 3A74_— ... 5h st £233.0.0. 
0.4-nsec risetime at 2 mv/cm, sampling — Type ee Hs mi oe £468.0.0. 
0.35-nsec risetime at 5 mv/cm, ae with 100kQ 
2 pf input — Type 383 Hee 5 a as Fas ae £636.0.0, 
Time-Base Plug-In Units Offer: 
1u.sec/cm to 5 sec/cm, 5x magnifier, single sweep — Type 2B67 __... £76.0.0. 
ie a Same as Type 3B3 (below) except delay not set a 
Ba calibrated and no single sweep — Type 3B1 siete £203.0.0. 
The Type 564 in a typical mechanical Normal and Delayed Sweeps, 0.5 sec/cm to 1 sec/cm, ‘calibrated de lay 
measurement. Waveforms on screen repre- from 0.5 sec to 10 sec, single sweep — Type 3B3 Be 5 £218.0.0. 
sent shock imparted on the device under test 9.9. nsec /cm to 10u. sec/cm equivalent, for epee = nes 3177... -£278.0.0. 
when dropped from successively increasing Type 564 (without plug-in units)... a a a £411,0.0. 


heights. Trace is calibrated vertically at 8.6 
ea and horizontally at 2 msec/cm. Storage 
acilit rmits easy analys f shock z ss i 
data eran ae foe bathe aibasure Prices shown are free of duty, subject to Treasury direction. 


photography. 


Rack Mount Model also available 


Tektro nix UK. Ltd Beaverton House - Station Approach - Harpenden - Herts 
Telephone: Harpenden 671257 - Telex: 25559 

For overseas enquiries: — 

TEKTRONIX Ltd, Albany House, St. Peter Port, Guernsey, C.!. » TEKTRONIX CANADA Ltd, Montreal, Quebec & Toronto (Willowdale), Ontario 

TEKTRONIX AUSTRALIA PTY. Ltd, P.O. Box 488, Sydney, New South Wales 


TEKTRONIX INTERNATIONAL A.G., P.O. Box 57, Zug, Switzerland . TEKTRONIX INC, P.O. Box 500, Beaverton, Oregon, USA 
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- Ke z 70 AMBITIOUS ENGINEERS 


= THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 


Have you sent for your copy? WHICH IS YOUR PRACTICAL INCLUDING 


' 
ENGINEERING OPPORTUNITIES | pet SUBJECT? PNIEN NT TOOLS! 
is a highly informative 156-page Bude ss “y eae EQUI a esiuctigvee 5 
the best paid engineering posts. It te Clacieical na: pS last Ss 
you how you can quickly prepare at home Civil Engineering, = Regt tical de bear Boe ae 
onised encimeert slificati i j ing, tic Courses for r.f.£,1, 
for a recognised engineering qualification cet lta Radio’ 7.¥.,Electropics: Etc., offers youareal lab- # 
and outlines a wonderful range of modern a maaanties Ene. A.M.Brit.LR.E. City & Guilds oratory training at A 
Home Study Courses in all branches of Production Eng., —_ specie ot home with practical ie 
Engineering. This unique book also gives Building, Plastics, J i aia bt. equipment. 
“ ; : P.M.G. Certificate ; = 
full details of the Practical Radio & Elec- sence ie apes Practical Radio Ask for derails. 
tronics Courses, administered by our Radio & Teen Servicing B.1.E.T. 
Specialist Electronics Training Division— GET SOME ck opens Enctacorine SCHOOL OF 
the B.I.E.T. School of Electronics, explains | LETTERS AFTER micamaGen ELECTRONICS 
the benefits of our Employment Dept. and YOUR NAME! 
shows you how to qualify for five years Se 
promotion in one year. coe aia POST COUPGN NOW 


today—FREE, 


BRITISH INSTITUTE 
OF ENGINEERING TECHNOLOGY ® ... .——— 


(Dept. SE/22 ),29 Wright’s Lane, London, W. 8 susuecr on exam 


| THAT INTERESTS ME soeevusvespececconeuecepsenecss secsiccesee envescicecceeeenens|snaseintnenenenanns 
THE B.I.E.T. 1S THE LEADING ORGANISATION OF ITS KIND IN THE 
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Ac naen ea baee ass seeeeeees Pease e DER SOROOEGES SHORES ODS OESDODAE SHEDS EN ODESOOSES EEE EEOSSOASDON DES OSSGRSOEE OS Sn ateS 


_ % A.M.1.Prod.E, — Please send me your FREE 156-page 
We definitely Guarantee cere: g “ENGINEERING OPPORTUNITIES” 
‘soNO PASS—NO FEE” AM dea RE f@ = (Write if you prefer not to cut page) 
Whatever your age or experience, you cannot afford City & Guilds B NAME 
to miss reading pre mess book. If you are | Gen. Cert. of Education Soasaicovasacshbone ¢axghsais anuscacettegacs deste uence ceaetets 
earning less than a week, send for your Etc., etc. & 
copy of “ENGINEERING OPPORTUNITIES” B ADDRESS ..3 oo es oe eee 
gz 
= 


SCOOP PURCHASE! | 


eS pte fs LINE R.F. | FROM IV to 50¥ eee 


C.C.-T.V. CAMERAS# is 

(“ PARKER-LLOYD ”) Tested and proven 
USUAL PRICE £90 : as 
AVAILABLE FROM US Miniature and 


— AT ONLY 


= | Sub Miniature 
‘ 6 A. | ay Indicator Bulbs 
Pe > ; ‘ Y : 


COMPLETE WITH Super 
lin £/1.9 LENS. 


THESE CAMERAS PLUG DIRECTLY 
INTO YOUR OWN TV SET—NO TECHNICAL 
KNOWLEDGE REQUIRED TO INSTALL 


3 ‘ Catalogue: 
Bk A omO, Mae = Vitality Bulbs Ltd. 
OFFER! 


OR OPERATE. 

BRIEF SPECIFICATION RESOLUTION 300-350 lines 24-3 Mc/s ‘ 

FULLY TRANSISTORISED. AUTO SENSITIVITY CONTROL, Neville Place, 
MAINS INPUT 200-: Sr volts 50 ¢/s. eerie for a light change of / m 

Power consumption 16 watts. 1:15 approx. 

R.F. OUTPUT Band 1 Channels 1-5 | SCANNING SYSTEM. Random inter- Bs Wood Green, N.22. 
(45-67 Me/s.) laced. 405 line 

Standard “*“C’’ LENS MOUNT for DIMENSIONS 127 in, x 4jin. x 6$in, 

16 mm. cine lenses. Weight only 7 lbs. Bowes Park 0016 


* Ideal for staat BO EEATAOE RESEARCH and. ENTERTAINMENT ! 


“ELECTRONIC SURPLUS SUPPLIES”’ 
1 NAVIGATION STREET, BIRMINGHAM 2 


(NEXT TO QUEENS HOTEL) Tel: MID 0972 
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NEW! FROM AMPLIVOX 


THE 
TELEVOX 
POCKET 
V.ELF. 
TRANSCEIVER 


TYPICAL APPLICATIONS MAIN FEATURES. 

* Airport Ground Crews Very small size 

* Shipyards Lightweight 

* Docks Completely transistorised 

** Marshalling Yards - Weatherproof 

* T.V. Studios Alternative battery compartment 


_ * Fire Service - : Internal microphone/speaker 


* Civil Engineers External microphone; 
%* Wherever communica- earphones if required 
- tion between dispersed Switched channels 
personnel is required Reliability 


TELEVOX COMMUNICATION ACCESSORIES 


Battery Compartment. 
Alternative battery 
compartment 


e-~ i provides greater 
Jetlite. Mini-Mike. a operating time. 
Super lightweight Ampligard. A miniature Earcurl with Earphone. High Quality Leather 
Headset with boom A robust noise lightweight micro- Lightweight Carrying Case 
arm, excluding Headset. phone/earphone. listening unit. with shoulder strap. 


Write for full details and Technical Specification to :— Amplivox 
Industrial Division, Beresford Avenue, Wembley, Middlesex. 


AMPLIVOX 
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See this high quality miniature Walkie 
Talkie Transceiver for the first time on the 
Amplivox Stand (No. 297) at the S.B.A.C. 
Exhibition, 6th-13th September. 
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AlR OPERATED TELESCOPIC MASTS 


WIRELESS WORLD 


SOME APPLICATIONS 


Radio Aerials 
Meteorological Instruments 


Microphones 


T.V. Cameras 

Floodlighting 

Aircraft Landing Beam checks and 
calibration 


BRIEF INFORMATION 


Extended heights: 16-100 feet 
Lifting Capacity: 1-200 Ib. 
Material: High Tensile Light Alloy 


Full range of attachments for mount- 
ing masts on vehicles or in open 
country 

Air supply taken from hand-pump, 
air compressor or air bottle through 
special contro! valves 


EACH. MAST BACKED BY 
THE EXPERIENCE WHICH 
HAS MADE CLARK THE FIRST 
CHOICE 


Write for Pocket Catalogue today, 


A. N. CLARK (ENGINEERS) LIMITED 


Binstead, Ryde, Isle of Wight 
(Formerly of Merton, London, S.W.19) 


Measurement of 
Harmonic Distortion 


One of the most essential measurements necessary 
ina high quality audio system is that of simple harmonic 
distortion. It is impossible to do serious development 
work on anything in high quality audio without mea- 

“surement of this fundamental parameter. 


RADFORD make the most advanced audio equip- 
ment in the world, and in order to do this it was 
found necessary to develop measuring instruments 
of a superior performance than those existing. The 
Low Distortion Oscillator and Distortion Measuring 
Set were designed by audio engineers knowing the 
requirements of such apparatus in audio engineering. 


The Low Distortion Oscillator generates sine waves 
of extreme purity from 5 c/s to 250 Kc/s. The instru- 
ment also contains a valve millivoltmeter, a squareing 
circuit which will produce a clean 250 Ke/s square 
wave, and a switched ‘ T’ 110 dB 600 ohm attenuator 
with facilities for continuous interpolation. The dis- 
tortion of the oscillator is less than 0.0059, at mid- 
band frequencies from its 600 ohm output attenuator. 
It is also capable of a very low distortion output of. 
about 0.001% or below from the 10K ohm output 
position at mid-band frequencies. 


The Distortion Measuring Set is a complementary 
equipment, and is capable of measuring extremely low 
distortion content. The most sensitive range on the 
instrument is 0.019% f.s.d. On this range it is possible — 
to get an accurate measurement of 0.002% distortion 
and an indication of the order of 0.001% distortion. 


The design of these instruments is described in 
leaflets which are available upon request. 


Prices: Low Distortion Oscillator. £95. 
Distortion Measuring Set. £75. 


SEPTEMBER, 1964 


| RADFORD ELECTRONICS LTD. 


Ashton Vale, Estate, Bristol, 3. Tel. 662301/2 


Telephone: RYDE 3691 Telegrams: TELEMAST RYDE 
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PRINTED Ba: = Rave i. and 


Cary ee ities senaes ~/, LATCHING 
_ RELAYS 


Operate Volts 6, 12, and 24 volt Contact Material ...... Gold alloy or Dimensions & Weight Zin. x Zin. x 


D.C. will pull-in occurring at 80% of Palladium +2in.—0.8 oz. 
rated voltage. Variations of coil resist- Power Consumption 500 m/w (at Dielectric Test ........._ 1,000 volts 
ance are available on special order. rated voltage) RMS 60 cps. 
Operating Tempera- Other Princact features include Bifur- 
Operating life exceeds 5,000,000 opera- CORE ech neues eet eo aes —30° C to cated contacts; Double-break contacts; 
| tions when contact load is from dry +95° C at Balanced armature; Enclosed housing; 
Circuit up to 4 amp. 24 volts D.C. rated voltage Plug-in application; Encapsulated coil; 
| Operate Time .......... 3 to 7 m/s. Self-wiping contacts; Inherent snap- 
| See Table Il action, greater switching versatility. 


$1500 RELAY 


A.C. or D.C. Operating. Coil up to 10,000 ohms. Single or double 
winding. Contact Material—Silver, Platinum. Spring set— 
6 change-overs. Light Duty Maximum. Fixing same as 600T Relay. 
Standard or Tropical finish. Dimensions—length 2ttin. Height 
Idin. Width Zin. 


MINIATURE PLUG-IN RELAY 
Operate D.C. Volts 6 to 100. Operate 
Time 6 m/s. Release Time 4 m/s. Twin 
Contacts. Temp.: —10° C to +40°C. 
Mounting rack can be supplied for 36 
Relays P.O. |9in. x 3tin. These racks 
can be cut to any size. 

Quantity up to 10 at 16/- each. 

Further discounts according to quantity. 


TYPE: 3000 Delay Relay 

This relay can be supplied with operate/delay 
up to 25 seconds from supply of 6 to 50 volts D.C. 
Release delay up to 25 seconds with trigger 
circuits to I+ volts D.C. Energised from 6 to 
50 volts D.C. Contacts maximum 6 change-overs 
light duty. 

With adjustable resistor giving plus or minus 
2 seconds of nominal figure on operate and release 
relays. 


E 0 Transistorised Relays 

1.1 Operates from 300 to 500 micro/amps. 
at I} volts D.C. 

T.2 Operates from 3 to 5 micro/amps. at 14 volts 
D.C. Maximum contacts 2 change-overs 
light duty or 2 change-overs heavy duty. 

7T.3 Operates from 15 to 30 micro/amps. at 

is 14 volts D.C. Maximum contacts six change- 
overs litht duty. 


7 DAY PROTOTYPE SERVICE 


A.1.D., A.R.B. 
ADMIRALTY APPROVED 


TYPE: mace 58 amp. oS Wa pan 
Capable of carrying amps. 

et 250 v. A.C. with maximum build up of 4 makes 3000 TYPE PI. 

or 4 breaks. Coil: .! to 80.000 ohms. Plug-in Relay 


A. D. S. RELAYS LIMITED 
89-97, ST. JOHN STREET, LONDON, E.C.1. Tei.: CLErkenwell 3393/4/5 
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: MINIMUM SPACE 
_ FOR CLEAN CLEAR > 


co 


BASS 


WHARFEDALE 
A really compact loud- 
speaker system giving 
full range performance 
on mono and _ stereo. 
£29/10/-, fully finished 
with a choice of polished 
walnut or mahogany 
veneers, or oiled teak. 
Oak finish available to 
special order. _ 
£28/10/- unpolished. SIZE: 234” x 14" x 12” 
‘WEIGHT: 37 lb. complete 
FREQUENCY RANGE: 
30/17,000 c/s 


MAX. POWER: 15 watts 
IMPEDANCE: 15 ohms 


As the waveform shows, the 
enclosure gives distortion-free 
performance down to 30 c/s 
with 4 watts input. 


FREE LEAFLET 
ON CABINET MODELS 
ON REQUEST 


Wharfedale Wireless Works Ltd., Idle, Bradford, Yorkshire. 
Tel: Idle 1235/6, Telegrams: ‘ Wharfdel,’ Bradford. 
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SPECIALIST SWITCHES LTD | 
the fastest switch | 
service in the world) 


ROTARY AND LEVER TO SPECIFICATION 


New customers are generally very surprised when we 
tell them their order will be despatched teday or 
tomorrow-latest. They are even more surprised when 
they receive the switches on time. They eventually 
get used to all their following orders also turning up 
within 24 hours—and they keep coming back. 


Where’s the catch? 


There is no catch. TThete are one or two limitations 
of course—all switches have 2in. long spindles, with 
no locating lugs, but this is a small price to pay for 
the fastest service in the world. 


The Secret 


We only make small quantities of switches to specification 
—We do nothing else. ‘We are small and flexible—We 
need the minimum of internal paperwork—We are 
SPECIALIST SWITCHES. 


Quantities: 1 to a dozen or so—24 hours. Around, say, 
250—7 to 10 days. If you want more—come to us for your 
earliest requirements and go to the ‘ big three’ for the rest. 


Ask for details and prices: 


SPECIALIST SWITCHES LIMITED 
79a DUKE RD - LONDON W.4 - Paddington 8866-7 
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‘WHY PAY £££8’s MORE 
FOR SUPER REGULATION 
YOU MAY NEVER NEED? 


FIXED or VARIABLE High Current outputs of 
12-24v. up to 24A standard (other units available 
to order). 


Ripple content negligible. Impedance and regu- 
lation equivalent to accumulator performance. 
Output impedance .4 ohm at 100 c/s. Effective 
resistance .1 ohm. Inadvertent ‘‘ short ’’ protec- 
tion. Long life. Silicon rectifiers, fully smoothed, 
sustained performance low impedance. 


STANDARD APPLICATIONS. OPERATING 
AND SERVICING TRANSISTORISED EQUIP- 
MENT. MOBILE V.H.F. R/TEL., D.C. MOTORS, 
RELAYS, INDUSTRIAL POWER, etc., etc. DIRECT 
FROM A.C. WITHOUT THE USE OF ACCUMU- 
LATORS 


PRICES: £14.16.0 to £131.5.0 


Please write to department 
C.3b for DC power supply 
leaflet, 


Volradio 


LIMITED 


250VRU/30/20 . 
Browells Lane, Feltham, Middx. Tel: Feltham 4242 


Valradioand Stereosonoscope are the registered trade marksof 
Valradio Ltd, : 


ee 
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“WHARFEDALE 


Super Range 


Each loudspeaker in this range is fitted with roll surround 
for low resonance and double diaphragm assembly for 
extended HF response, 


SUPER 8/RS/DD. 


Impedance 10/15 ohms 
CERAMIC MAGNET 
Flux density 14,500 oersteds 
Total flux 60,000 maxwells 
ALUMINIUM VOICE COIL 

Max. input 6 watts rms or 12 watts peak 
Frequency range 40-20,000 c/s. 

Bass resonance 50/60 c/s. 

Price 134/2 inc. P.T. 


SUPER 10/RS/DD 


Impedance 10/15 ohms 

Flux density 16,000 oersteds 

Max. input 10 watts rms or 20 
watts peak 

Frequency range 30-20,000 c/s. 

Aluminium voice coil 

Bass resonance 38/43 c/a 

Price 218/8 inc. P.T. 


SUPER 12/RS/DD 


Impedance 12/15 ohms 

Flux density 17,000 oersteds 
Total flux 190,000 maxwells 
Aluminium voice coil 

Max. input 20 watts rms 

_ or 40 watts peak 

Frequency range 25-20,000 c/s. 
Bass resonance 26/32 c/s. 
Price 350/- (no tax) 


Write for informative and full 
illustrated 12 page booklet. a 


Wharfedale Wireless Works Ltd., Idle, Bradford, Yorks. 


Telephone: Idle 1235/6 Telegrams: ‘Wharidel’ Bradford, 
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TELEPRINTERS-PERFORATORS 


‘REPERFORATORS-TAPEREADERS 


2 AND 5 WIRE 
F.S.K. TERMINALS 
—» POWER SAMAS, 
y FLEXO WRITER 
AND BURROUGHS 
EQUIPMENT 


TELEGRAPH AUTOMATION AND COMPUTER ACCESSORIES ¢ 


Picture Telegraph Equipment, Desk-Fax, 
Morse Equipment, Cold Cathode Matrics, 
Stroboscope and Electronic Forks, Pen Re- 
corders, Switchboards, Rectifiers, Tape Pullers 
and Rewinders, Governed, Synchronous and 
Phonic Motors, Suppressors, Teleprinter and 
Teletype Tables, Silence Covers, Terminals, 
V.F. and F.M. Equipment, Telephone Carriers 
and Repeaters, 


Multiplex Trans- 
mitters, Triple 
Stabilised Power 
Units, Send/Re- 


ceive Low and High 
Pass Filters, Tele- 
printer and Relay 


& See ea Testers, Oscillo- 
: : scopes, Valve 
Testers, Electric Meters, Teleprinter and 


Teledeltos Paper, Plugs, Sockets, Key, Push, 
Miniature and other Switches, Cord Wires 
and Cables, Relays and Relay Bases, Uni- 
selectors, ‘Telephone, Decimal and other 
Counters, Telegraph and Mains Transformers, 
Racks and Consoles, Miscellaneous Accessories. 


BATEY & COMPANY 


Gaiety Works, Akeman Street, Tring, Herts. 
Tel.: Tring 3476 (3 Lines) Cables: RAHNO TRING 
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NUMBER ONE IN ELECTRICAL CONNECTORS... (i; 


XLR AUDIO PLUGS 


low-level 
Attrac- 
tively styled with satin nickel finish. 


The industry standard for 
sound circuity requirements. 


CANNON ELECTRIC 
(GREAT BRITAIN) LTD. 
168 Old Street 

London E.C;1,-England 
Telephone: CLErkenwell 4954 


Visit us on STAND 278 at the S.B.A.C. Exhibition 
12W W—083 FOR FURTHER DETAILS. 
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HEAR AMPLIFIER WITH GOOD CERAMIC PICKUP STOP 

STOP TUNERS TWO WILL DELIGHT YOU STOP 
PERFORMANCE AT PRICE UNBEATABLE STOP 

FURTHER DETAILS IMPOSSIBLE HERE STOP 


COUPON BELOW FOR CATALOGUE AND 
Me AR OVER 300 STOCKISTS WILL ASSIST STOP 
START NOW 


222 INTEGRATED STEREO AMPLIFIER £27-10-0 
ALL MODELS optional case as shown £3-10-0 extra 


Wright + Connor 


223 AM-FM TUNER (illustrated) £28-15-0 
224 FM TUNER £22-10-0 


ARMSTRONG AUDIO LTD » WARLTERS ROAD : HOLLOWAY + LONDON : N7 Telephone: NORTH 3213 
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BERCOTROL 
A NEW ALL SOLID 
STATE SPEED 
REGULATOR AND 
STARTER 


Bercotrol motor speed 
regulators for closed 
loop control 


The smallest, most accurate, combined starter and 
Speed regulator, allowing commutator motors of up 
to 5 h.p. to be direct on line started and controlled 
accurately over the speed range of up to 100:1, with 
no load to full load regulation better than 1% of base 
speed. 

%* allsolid state <& no moving parts +t facilities for re- 
mote control, dynamic braking and reversing >< standard 


models for mn 1i, 2, 34, and 5 h.p. +£ simple to install 
* requires only nominal 200/250 50 cycle A.C. supply. 
Ask Mr. Radford to send you list IED 103/MTand arrange 
a practical demonstration. ‘ 
Industrial Electronics Division, 
THE BRITISH ELECTRIC 
RESISTANCE CO. LTD. 
Queensway, Enfield, Middlesex. 
Tel: HOWard 2411 


group of companies 


39! 
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MANUFACTURERS OF MACHINES FOR 


AUTOMATIC & HAND 
COIL WINDING, 
LAYER, WAVE AND 
CONTINUOUS STRIP 


WINDING 
REEL CARRIERS (Light & Heavy) 


Machines supplied to customers’ 
requirements. 
Your enquiries are invited 


ETA TOOL co. 


(LEICESTER) LTD. 
29A WELFORD ROAD, LEICESTER 


Phone 56386 
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JONES MINIATURE 
& STANDARD SERIES 


General purpose connectors with five or 
fifteen amp. contacts. Insert arrangements 
from two to thirty-six contacts. 


CANNON ELECTRIC 
(GREAT BRITAIN) LTD. 
168 Old Street 

London E.C.1, England 
Telephone: CLErkenwell 4954 


Visit ys on STAND N 413 at the 1.E.A. Exhibition 
AA <SPAN ETE I TENE 8ST ESN APES TELES SO ITE. 
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Plasma Arc Sets and other 
specialized equipment for 
gas, vacuum and powder 
techniques. Power Control 
by saturable reactors and 
other methods. 


WIRELESS WORLD 


p-cmme RECTIFIER 


100 W TO 150 kW 
FIXED OR 

VARIABLE OUTPUT 
| PHASE & 3 PHASE 


Electro - Plating, Plasma 
Arc, Arc Welding, Electro- 
Magnets, Carbon Arc, 
Battery Charging and other 
uses. 


GOOD DELIVERIES 


Variable output 
D.C. Sources 


AMPMOBILE 


TRANSFORMERS 


| PHASE AND 3 PHASE 
0.5 kVA TO 250 kVA 


QUICK DELIVERIES 


SETS 
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Low voltage high 
current Rectifier Sets 


VOLTMOBILE 64-STEP 


ON LOAD 


AUTO - TRANSFORMERS 


Output 1.6% to 100% or 125% of input volts in 
64 steps or 80 steps. A control device for many 
loads—resistance furnaces, rectifier sets, bat- 
tery charging, anodising, heating and other uses. 


| Phase and 3 Phase 
18 Models 


Output currents from 20 A to 200 A. 


SWITCHING 


VERY FAST DELIVERIES 


saz SXH EA VY CURRENT 
TRANSFORMERS 


TELEPHONE: Todmorden 602 


TELEGRAMS: KINKLIK, TODMORDEN, Lancs 


I PHASE & 3 PHASE 


Output currents of hun- 
dreds and thousands of 


amperes for Furnaces, Rec- 


tifier Sets, Heat Runs, 
Short Circuit Testing and 
other uses. 


Examples: 5 V 300 A, 10 V 1,000 A 
20 V 3,000 A; 5 V 6,000 A 


VERY QUICK DELIVERIES 


HARMSWORTH, TOWNLEY & CO. 


2 Harehill, Todmorden, Lancs. 


" 
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» “BS2" cons 


_ laminated 


edge connectors 


2 


30/2 


Cinch “332” series laminated edge connectors (for use 
with the -093” printed boards frequently specified for 
more rugged applications) offer designers many advant- 
ages. Any number of ways from 1 to 38 — -150” and 
156” contact pitch — Low cost — Quick, easy assembly 
— Ribbed contacts — Positive operation with maximum 
and minimum board thicknesses. With their comple- 


mentary “Standard” and ‘Point 1” series, Cinch lami- - 


nated edge connectors offer the most comprehensive and 
versatile range of designs available. 
SPECIFICATION Carrent Rating 

’ Working Voltage — 500V D.C. 


Proof voltage — 2 KV D.C. 
Contact Resistance — 5m. 


CARR (FASTENER GO Lid 
the firm with the best connections /Q 
Stapleford, Nottingham - Tel: Sandiacre 2661 (ich. 


York House, Empire Way, Wembley, Middiesex. Telephone Diligence 1255/9 
Crossford Court, Dane Road, Sale, Cheshire, Telephone Sale 4213/4 
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RESEARCH & 
TEACHING KITS 


New Nuclear Magnetic Resonance Kit 


@ Detects nuclear resonance in [0 micro-litres. 
@ Resolves nuclear fine structure with 3 inch magnet. 


@ Detects proton resonance over range of 400-10,000 
gauss, 


@ Internal transistor amplifier gives output of volts. 
@ Supplied in attractive grey stove enamel finish. 


@ Price... £31.18.0. 


Other SCIENTIFICA instruments include; Electron Spin Resonance 
Apparatus, N.M.R. Permanent Magnet, Standard Precision Laboratory 
Magnet, Axial Hall Probe, ... etc. 


SCIENTIFICA 


148 St. DUNSTAN’S AVENUE, ACTON, 
LONDON, W.3 
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XLR/EP AUDIO CONNECTORS 


Widely used standard Audio/Video series 
with latch coupling. Up to 18 contacts in 
15 shell styles. 


CANNON ELECTRIC 
(GREAT BRITAIN) LTD. 
168 Old Street 

London E.C.1, England 


Telephone: CLErkenwell 4954 
12W W—090 FOR FURTHER DETAILS. 


68 WIRELESS WORLD SEPTEMBER, 1964 


THE © 
SOUND 
COVERAGE 
AUTOMATIC 
TAPE 
DECK 


many 
applications 


BACKGROUND 
MUSIC 


LANGUAGE 
LABS 


TELEPHONE 
ANSWERING 


CENTRALISED 


FIRE ALARM 
DICTATION 


SYSTEMS 


OVERLOAD ELECTRONIC 


WARNING |) CHURCH 
DEVICES ~ ai a BELL SYSTEMS 


i! RADIO SHOW 1964 


SOUND COVERAGE LITD., in conjunction with the London Press 
Exchange have provided an automatic telephone answering display 
on the A.B.C. Television stand to enable recordings of popular artists 
to be automatically heard by their enthusiasts via telephone handsets. 


SOUND COVERAGE LTD., 


7/9, KEW GREEN,RICHMOND,SURREY. 
TELEPHONE RICHMOND 5438 
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Wide-range Transistorised 
SIGNAL GENERATOR—Model 27. 
Range 150 Kc/s. to 350 Mc/s. 

3% Accuracy better than 2%. 

% Directly calibrated. 


|| 4& Battery operated. 
* 


Compact and light. 


£9.12.3 


with test lead and battery. 
packing 3/6 extra. 


Post and 


WIRELESS WORLD 


NOMBREX 


EXPORT 


We for 


appointment as distributors or 


invite applications 
agents in overseas territories, by 
companies or other organisations 
with adequate facilities for sales 
promotion and distribution in 
the radio and electronics In- 


dustry. 


We can quote keen c.i.f. export 
prices on our range of instru- 
ments, with reliable deliveries. 


Write to— 


Export Sales Dept., 
Instruments Division. 
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INSTRUMENTATION 


Transistor Regulated 

POWER UNIT—Model 61. 

Regulated Output !-!5 Volts. 

% Indispensable for equipment test- 
ing. 

yx Automatic overload protection. 

% Mains operated—negligible con- 
sumption. 

% Eliminates expense of batteries. 


£6.10.0 


Post and packing 3/6 extra. 


S.A.E. For Full Technical Leaflets 


ESTUARY HOUSE, CAMPERDOWN TERRACE, 
EXMOUTH, DEVON. PHONE 3515. 
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BROOKES (iistals 


ee 


Trade and Export Enquiries Invited 


|NOMBREX LTD. 


INSTRUMENTS 
DIVISION 


NUMBER ONE IN ELECTRICAL CONNECTORS... 


mean 


DEPENDABLE 


frequency 
control 


Illustrated left is a Type M 
Crystal Unit from a range 
covering 8 Mc/s to 17 Mc/s. 

@ Frequency 12,500 ke/s. 

@ Hermetically sealed 
metal can. 

@ Frequency tolerance + 
0.01°% of nominal at 
20°C., or better for 
special applications. 


UHF-COAXIAL/TWINAXIAL 


General Purpose Coax/Twinax. Six basic 


Au Brookes Crystals are made to exacting standards and 


close tolerances. They are available with a variety of bases 


and in a wide range of frequencies. There is a Brookes 


: ; hell styles. OOV Peak. 
Crystal to suit your purpose—let us have your enquiry now. SAR ANS cle i arose a he 


aD Brookes Crystals (1961) Lid., 


Suppliers to Ministry of Supply, Home Office, B.B.C., etc. 
BROOKES 


CANNON ELECTRIC 
(GREAT BRITAIN) LTD. 
168 Old Street 
London E.C.1, Engiand 
; Telephone: CLErkenwell 4954 
12W W—094 FOR FURTHER DETAILS. 


a 
©) @, PLUGS. 


CORNHILL FACTORY, iLMINSTER, SOMERSET 
Telephone; I/minster 2402 


12W W—093 FOR FURTHER DETAILS. “ 
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HoOGoo Digital counters 


combine versatility | 
with economy 


Racal SA.550 100 Mc/s 
Digital Frequency Meter 


Direct Frequency Measurements 
from signal levels as low as 100 mV 
are possible without tuning or inter- 
polation. Measurement capability 
‘can be extended by the use of the 
active probe unit type SA.544. 


All Solid-State Design 

8 Digit Inline Display 

L] O-55°C. operating Ambient 
D.C. Logic Switching 

UO Digital Printout Facilities 

LJ Internal or External Standard 


The SA.540 Universal Counter 
Timer illustrated below is for time, 
period and frequency measurement 
up to 11 Mc/s. 


SA.550 N.A.T.O. Codification 6625-99-977-8519 


Write for fuller details to? 
: Racal Instruments Ltd., 
é Dukes Ride Crowthorne, Berk: 
Mtoe Tel: Crowthorne 2272/3 or . 
Bracknell 941 Telex 


RIJA64 


12W W—095 FOR FURTHER DETAILS. 


Vietal-ceramic 


POWER TETRODE 


ENGLISH: 


4CX10,000D 

is identical electrically with 4CX5000A, ex- 
cept for its rated anode dissipation of 12kW. 
it may be used as oscillator, amplifier or 
modulator at frequencies up to 110Mc/s, and 
as a linear r.f. amplifier or class AB audio 
amplifier. A pair of valves, operating in class 
AB, will deliver more than 30kW aL. or rf. 
Sutput. 


For full information please 
vrite to the address below, 
wr telephone 


4CX5000A 


is intended foroperation at frequencies up 
to 110Mc/s, and is used as audio amplifier, 
linears.s.b.amplifier oranode/screen-mod- 
ulated r.f. amplifier. It has a maximum 
anode dissipation of 6kW. Under class 
C unmodulated conditions, output power 
is 16kW at 30Mc/s or 10kW at 108Mc/s, 


ENGLISH 


4CX1000A 


is designed for operation at frequencies 
up to 30Mc/s. It is particularly suited for 
use as an audio amplifier or linear single 
sideband amplifier. Maximum anode 
dissipation is 1kW. Two valves, operat- 
ing in class AB, give an output power of 
3.36kW. 
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NGLISH ELECTRIC VALVE. COMPANY LIMITED 


ENTS THROUGHOUT THE WORLD | Chelmsf 


; England. Tel: Chelmsford 3491 Ext. 262 
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f vie la 
Sab sapbaethicediindk nit 


The Serviscope* Type S52 is a versatile 
precision oscilloscope designed to provide 
comprehensive X Y facilities at low cost. It 
is basically a portable oscilloscope with a 
special 5” flat-faced PDA tube, balanced 
input attenuators and identical X and Y 
amplifiers. 


4 


H 
a 
a 
a 


£120 A descriptive leaflet 
will be sent on request 


Max. sensitivity 10 mV/cm. 


frequency response 
DC—3 Me/s. 


Calibrated input 
attenuators—10 mV/cm, 
to 50 V/cm. 


Full 10 cms X and Y scan from 
identical amplifiers gives a 
new dimension in measurement 


A new improved time base, high gain ampli- 
fiers incorporating transistors, and printed 
circuit construction throughout make this 
instrument sophisticated yet robust; equally 
suited to general use or to special applica- 
tions such as a phase angle measurement to 


within 1°. 


a 
i 
“ 
% 


with level control 


blanking 


* Serviscope is a registered trademark of 


Telequipment Ltd, 313 Chase Road, Southgate, London, N.14. Fox Lane 1166 
12W W—097 FOR FURTHER DETAILS. 


ep ENP ME 82 


18 preset sweep speeds © 
plus variable control 
Automatic syne. Trigger 


DC coupled flyback 


Folding tilting feet 
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What to look for 


in the good sets 
besides the 


Mullard — 
Picture Tube 


The outward sign of a good 
set is the Mullard picture tube. 
What goes on behind the 
scenes is not so obvious but 
every bit as important. Typical 
of the contributions which 
Mullard make to the design of 
the modern TV receiver are 
the special valves designed 
for u.h.f. tuners. 


for picture quality 


Mullard 


scores all along the line 


meses MULLARD LIMITED ‘ MULLARD HOUSE 
BQ) rorRINGTON PLACE « LONDON W.C.1 


In dual-standard receivers, a separate u.h.f. tuner 


is required for BBC-2. Why is this so? Why cannot — 


the v.h.f. tuner be adapted for u.h.f.2 And why 
must a u.h.f. tuner have thick steel cover plates 


and partitions, and continuous rather than turret — 


tuning? 


BBC-2 is transmitted at present in channel 33, and , 


provision is made for the eventual utilisation of 44 | 
u.h.f. channels. Accommodation of so many new | 


channels on a turret tuner would be completely 
impracticable. Continuously variable tuning is 
therefore essential. 


Oscillator radiation from the u.h-f. tuner is subject 
to stringent international control. Consequently, 
the unit must be housed in an earthed metal case, 


and the oscillator must be isolated from the aerial | 


by means of an r.f. amplifier. Stray capacitances 


and inductances cause heavy signal losses and | 
instability at u.h.f. All interconnecting leads must | 


therefore be as short as possible, and the stages 
separated by steel partitions. 


The care needed in the design of u.h.f. tuners is 
reflected in u.h.f. valves. In the Mullard PC86 and 
PC88—the valves employed in almost every current 
u.h.f. tuner—interelectrode capacitances are mini- 


ised by carefully screened pin-to-electrode connec- — 
tions and by specially constructed electrodes, and | 


inductances are reduced by multiple connections 
between the electrodes and base pins. 
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Earls Court 
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AFTER what is now generally regarded as the abortive experiment last 
year, of doing without a National Radio Show, we are back once again 
in the familiar surroundings of Earls Court. 

This journal has sometimes deplored the multiplicity of shows but has 
never underrated their value as focal points for acquiring and exchanging 
information, for testing and forming public opinion—even for selling sets! 

The dealers will once again be making this the occasion for a visit 
to London and we do not grudge them the V.I.P. treatment which, in 
these difficult times, helps to restore confidence and to make them feel 
wanted by the manufacturers as well as by the customers in their neigh- 
bourhood. Not only have the organizers allocated a considerable propor- 
tion of the opening time (and of potential box office revenue) for their 
convenience but the B.B.C. is making a special effort to provide on-the- 
spot answers to dealers’ questions about its service, present and future. 

The LT.A. will also devote a large part of its stand to advance informa- 
tion on specific future programmes and let us not forget that it is the 
quality of the programme material, from whatever source or on whichever 
channel, that will decide the future of the domestic radio industry, irrespec- 
tive of whether it comes to us on 405 or 625 lines or through one loud- 
speaker or two. 

That is not to say that technical advances-are unimportant. Although 
the main problem of dual standard reception was solved well in advance 
of the start of 625-line transmission we shall expect to see many detail 
refinements and a general improvement not only in sensitivity but, more 
important, in signal/noise ratio on Bands IV and V. Aerial designs, too, 
will show more than their usual range of variations in pursuit of the main 
theme of higher gain and directivity. If the 19- and 23-inch television sets look 
from the outside very much like the mixture as before, there will be some 
interesting miniature portables to catch the public eye, as they never fail 
to do. And there will be sound receivers and radio-gramophones to which 
many people are again returning with renewed interest in the sustained 
quality of the faithful B.B.C. sound service and in a permanent reserve 
of good disc recordings. Our preview elsewhere in this issue will show 
where most of the highlights are to be found, but there will also be the 
usual last-minute surprises and these, together with a first-hand assessment 
of technical trends, will be dealt with in our next issue. 

The decision of the organizers not to demonstrate colour television 
this year is, we think, a wise one. The B.B.C. has already proved that 
it can transmit colour on any of the rival systems, and industry has given 
demonstrations to delegates of the European Broadcasting Union of its 
prototype receivers; but until a decision on European standards is reached, 
or until it is quite certain that it cannot be reached, it would be misleading 
the public to imply, as was done two years ago, that it is just round the 
comer. 

To our foreign visitors we extend a special welcome and the assurance 
that British manufacturers are this year taking their requirements very 
seriously. They will find much to interest them in the special demonstra- 
tion rooms of our set manufacturers and we think that they will already 
know how to avoid the pitfalls indicated by our contributor “ Vector” on 
another page. He gives several useful pointers but we would not like 
to say that his sense of direction is always infallible. 
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Logarithmic Aerial for Bands IV and V 


HE recent opening of Bands IV and V has created 
a need for really wideband television aerials. 
Conventional Yagi arrays have been developed 
to cover the 88 Mc/s bandwidth of the four spaced 
channels allocated to a single service area. However, 
for those who require a wider frequency coverage 
a radically new design is necessary. There are 
enthusiasts living on the borders of two or more 
service areas who wish to rotate their aerials to 
obtain a wider choice of programme. ‘There are 
merchant seamen and fishermen in coastal waters, 
caravan dwellers and holidaymakers with portable 
receivers. For them the only satisfactory solution 
is a.single aerial covering the whole of both bands. 
Fortunately a suitable design already exists, and it 
is known as the logarithmic aerial. 


How A Simple Dipole Works:—Before attempting 
to explain the operation of a logarithmic aerial it 
may be helpful to consider how a simple dipole 
works, 

When a current flows in a wire, an electromagnetic 
field is produced. The field does not arise instan- 
taneously throughout space, but spreads outwards 
from the wire at the speed of light. If the current 
in the wire is now reversed, an opposite field is 
produced, and this also spreads outwards. The 
original field, unaware of events since it left the wire, 
continues to flow outwards to infinity. An alternat- 
ing current in the wire thus produces an alternating 
field which spreads in expanding circles like ripples 
when a stone is thrown into a pond. 

The distance between successive oscillations is 
known as the wavelength, and it is the distance 
travelled during one cycle of the alternating current. 
This gives us the well-known fundamental relation- 
ship between frequency f, wavelength \ and the 
velocity v of electromagnetic waves:— 

v=hf 
The field flowing outwards represents energy 


*The Marconi Research Laboratories, Chelmsford, Essex. 
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1.—HOW LOGARITHMIC DIPOLE 
AERIALS WORK 


By M. F. RADFORD,” m.a. 


leaving the wire, energy supplied by the current. 
Let us see how this transfer of energy takes place. 
The field produces a voltage in the wire which 
opposes the current flow, rather like the familiar 
back e.m.f. in a motor or transformer. It is in doing 


work against this voltage that the current loses . 


energy to the radiating field. Since the back voltage 
is proportional to the current it may be regarded as 
equivalent to that produced by a resistance. This 
is termed the radiation resistance of the aerial. 
In a receiving aerial the above process is reversed. 
Waves arriving from a distant transmitter excite 
alternating voltages in the wire. Current flows into 
the receiver, and the current flowing in the wire sets 
up a field which cancels out the original field beyond 
the aerial. In this way part of the incident field is 
extinguished and its energy is transferred to the 
receiver. This cancellation is most effective when 
the receiver has the correct impedance as seen by 


DIP CLES 


\ soTRoPiC 
SOURCE 


(2) (b) 


Fig. |. Sections through field strength polar diagrams of (a) 
hypothetical isotropic source and (b) half wave dipole on same 


scale. 
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the aerial, and this optimum impedance is the same 
as the radiation resistance when the aerial is trans- 
mitting. 

By now we may have begun to suspect that the 
requirements for a good transmitter and for a good 
receiver aerial are the same. There is in fact a law 
called the law of reciprocity which tells us that the 
gain of an aerial is the same in either condition, 
provided that it contains no non-reciprocal com- 
ponents such as amplifiers or ferrite circulators. This 
law is useful because it is often easier to design a 
receiving aerial by first considering its operation as 
a transmitter. 

As well as radiation resistance, a wire aerial has 
both a self inductance L and a self capacity C. In 
order to keep the aerial impedance a pure resistance, 
these reactances must be designed to resonate at 
the operating frequency. A thin wire resonates 
when its length is a multiple of half a wavelength, 
and so a half-wave dipole is the simplest resonant 
aerial. During one cycle, the current travels one 
wavelength, which is just the distance from one end 
to the other and back again. In actual fact elec- 
trons are oscillating to and fro in the dipole, and the 
local charge displacement is the difference between 
the forward and reverse currents, 

Neglecting ohmic resistance which is relatively 
small at u.h.f. the resonance of the aerial is damped 
,by its radiation resistance R and the resistance of 
whatever is connected to its terminals. It may thus 
be considered to have a Q like any other tuned 
circuit. For maximum bandwidth Q must be as 
small as possible and we need to have the minimum 
L/C ratio and the maximum radiation resistance. 
We can reduce L/C by fattening the dipole, but 
unfortunately this also reduces R, so that there is a 
limit to the bandwidth of a simple dipole. 

The gain of an aerial is measured by comparing 
its transmitted field intensity with that of an isotropic 
source. An isotropic source is an imaginary point 
aerial which transmits equally in all directions, Be- 
loved by theoreticians but quite impossible to con- 
struct, its radiation pattern is a sphere and its gain 
unity or 0OdB. A dipole transmits a solid figure- 
of-eight radiation pattern. Since no power is avail- 
able along the axis its gain at right angles to the axis 
is greater than that of an isotropic source, the actual 
value being 1.65 or 2.15dB. This is not nearly 
enough for most television receiving sites, and so we 
must seek for ways of concentrating the radiation 
diagram into a narrower beam in order to improve 
the gain.’ 


How the Yagi Aerial Works:—If we place a second 
dipole near a resonant transmitting dipole, a voltage 
is induced in it by the incident field. If the second 
dipole is unbroken by any feeder connection, a 
current will flow in it and the received energy will 
be re-radiated. The phase of the current will depend 
upon the distance between the dipoles and also upon 
the reactance of the second dipole. By varying its 
length the phase of the current, and therefore the 
phase of the re-radiated field may be made to lead 
or lag the phase of the incident field. If the dipoles 
are about a quarter wavelength apart the voltage in 
the second is nearly half a cycle behind the current 
in the first, as the waves do not all follow the short- 
est route between the two dipoles. If the second 
dipole is short and therefore capacitive, its current 
leads the induced voltage and so is only about a 
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quarter cycle later than that in the first dipole. The 
resulting fields reinforce in the direction of the 
second dipole and cancel in the opposite direction, 
so that the second dipole acts as a director. 

If the second dipole is too long it is inductive 
and the current lags the induced voltage so as to be 
three quarters of a cycle later than the current in the 
first dipole. For a continuous alternating current 
this is the same as being a quarter cycle early, the 
fields thus cancel in the direction of the second dipole 
and add in the opposite direction. The second 
dipole now acts as a reflector. 

In either case the. second dipole increases the gain 
by a useful amount. Larger increases are obtained 
by using several directors and two or more reflectors, 
or possibly a reflecting screen of wire mesh. The 
latter is placed about a quarter wavelength behind 
the dipole and produces an image in the same way 
as amirror. A half-wave phase change occurs at the 


DIPOLE 
oe DIRECTOR 
" FEEDER~ 
~<a x > 
4 DIPOLE 
RADIATION 


ie 3A 
SS - 
} = 
x» Xx 
4 2 


RADIATED FIELDS ADD —=> 


x 
2 
= 


DIRECTOR RADIATION 


Fig. 2. The director current lags behind the dipole current 
by a quarter of a cycle. The radiated fields thus add in the 
forward direction and cancel in the backward direction. 


reflecting surface and the waves reinforce in the 
direction away from the reflector. 

This is, of course, a simplified account of how a 
practical Yagi works. The interactions between the 
dipoles are more complicated since each one is in 
the fields of all the others. The radiation resistance 
of the driven dipole is lowered by these interactions 
and the dipole is usually folded to restore its 
impedance to a convenient value. The design of 
wideband Yagis is a difficult art, and the models 
now available represent a considerable engineering 
achievement.* No substantial further increase in 
bandwidth can be expected from these aerials. 


Frequency-independent Aerials:—In March, 1957, 
Prof. V. H. Rumsey* and Dr. R. H. DuHamel* 
announced the discovery of a new class of aerials 


-which could be designed for any bandwidth. In 


principle these aerials are all based on cones, spirals, 
or structures that repeat in geometric progression. 
Each aerial is always fed at the vertex, which is 
sufficiently small compared with a wavelength that 
it does not radiate any energy. Currents flow out- 
wards until they reach a part where the dimensions 
of the repeated structure in terms of wavelengths are 
such that resonance can occur. Here the currents 
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LAST DIPOLE 
ALWAYS ACTS 


RESONANT REGION AS REFLECTOR 


HAS APPROXIMATE 
DIPOLE SPAN= us 


DIRECTION OF 
RADIATION 


RESONANT 
| REGION 


DIPOLE 
CURRENTS 


CURRENT 
IN FEEDER 


Fig. 3. Schematic diagram of logarithmic dipole aerial. 
When frequency is changed resonant region moves along array. 


build up to maximum and radiation takes place. 
Beyond the resonance no energy remains in the 
aerial so that the overall size does not matter. 
Changing the frequency merely moves the resonant 
region about on the structure but does not affect 
the radiation pattern or the impedance. Bandwidth 
is limited only by the largest and smallest dimensions 
of the aerial. The first frequency-independent aerials 
had rather low gains and poor radiation patterns, but 
performances improved steadily as the operation of 
the aerials became better understood. 

The last step came in June, 1959, with the dis- 
covery of the logarithmic dipole aerial on both sides 
of the Atlantic at about the same time.” ° This device 
combines the advantages of the early frequency inde- 
pendent aerials with those of the Yagi. It consists 
of an array of dipoles having lengths and spacings 
which increase in geometric progression. All the 
dipoles are fed from a common balanced twin 
transmission line. Each dipole has shorter dipoles 
on one side and longer dipoles on the other, and so 
behaves like a Yagi aerial in its own right. However, 
at any one frequency several of these dipoles are near 
enough resonance to radiate. It is necessary to make 
sure that the radiated energy from all the active 
dipoles is combined in phase in the desired direction 
of radiation. This is done by crossing the twin line 
between the dipoles. Each dipole, having longer 
dipoles on one side and shorter dipoles on the other, 
thinks of itself as part of a Yagi, and so radiates to- 
wards the vertex of the array, which is opposite to 
the direction in which energy is flowing in the line. 
The dipoles are spaced rather less than a quarter 
wave apart at resonance so that the phase difference 
between adjacent dipoles is made up of a quarter 
wave in the feeder, a half wave due to the reversal 
of the line, and a further quarter wave path back 
along the array in space. This totals one wavelength 
and the dipoles therefore reinforce each other in 
radiating towards the vertex end. In the opposite 
direction, i.e. towards the larger end, the radiation is 
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very weak. Not only are the dipoles unwilling to 
radiate in that direction because of the longer dipoles 
behind them but the crossing of the feeder ensures 
that waves from adjacent dipoles cancel out in this 
direction. In practice the radiation from the back 
of the aerial is around 30 dB down, or about one 
thousandth of the power in the forward radiation. 
This is 10 dB better than an average Yagi achieves, 
and thus the logarithmic aerial is particularly useful 
for rejecting unwanted signals, interference, and 
* ghosts.” 

The above explanation should be adequate for 
most practical purposes, although it clearly fails to 
answer several difficult questions. For those who 
wish to dig deeper a full mathematical solution of 
the aerial was published in 1961 by Dr. R. L. Carrel.’ 
This article derives from basic theory the optimum 
dimensions of the aerial for any given size and fre- 
quency range. Its recommendations agree remark- 
ably well with the designs produced two years earlier 
by cut-and-try empirical methods. 

The second part of this article will describe a 
logarithmic dipole aerial for Bands IV and V suitable 
for use on reasonably good sites. It remains to add 
a word of warning. On sites where the field strength 
is low logarithmic aerials are inferior to Yagis of the 
same overall size, since only a fraction of their 
dipoles are active at any one frequency while all the 
dipoles of the Yagis are pulling their full weight. 
However, on good sites or for mobile use, the 
logarithmic aerial can provide a choice of programme 
that no other aerial can offer. 
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DISPLAY 
UNIT 


By B. W. HICKS* 


The display unit in use at the Southgate Technical College. 


OPERATION OF A TELEVISION TUBE AT A DISTANCE FROM THE CHASSIS 


HE proper training of television service engin- 

eers demands a reasoned approach and a gradual 

increase in the complexity of the fault or faults 
that the engineer has to find and cure.. Even with 
the best of modern television receivers there is 
considerable difficulty in making all components 
readily accessible, and the presence of the tube 
makes this still more of a problem. It is therefore 
desirable, particularly when the training is in its 
early stages, for the tube to be removed so that 
not only are all components easily found, but the 
connection of oscilloscopes, valve voltmeters, and 
even the humble multi-range meter is a simple 
matter. It is, however, necessary to maintain a 
picture on the tube so that the process of fault 
identification, using the tube itself as a reference, 
can be maintained. 

The connections to scan coils and all tube elec- 
trodes except the cathode can be extended to a 


PCC 84 OR PCC 89 


TO C.R.T. 
CATHODE 


Fig. |. White cathode follower circuit for c.r.t. drive. 
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length of 6 to 8 feet without undue effects, but to 
use anything like this for the cathode results in 
severe loss of definition. An ordinary conventional 
cathode follower gives some improvement, but the 
result is still unsatisfactory because of its limita-' 
tions in transient response and output impedance. 
A White cathode follower‘ was therefore tried and 
a modified circuit evolved as shown in Fig. 1. No 
coupling capacitors were employed, and the values 
chosen provided an advantage in gain-bandwidth 
of a factor of 4 compared with the normal cathode 
follower. The higher the gm of the triodes em- 
ployed the lower was the output impedance and 
the faster the transient response. It was possible 
to use a multi-core cable 9ft long between the 
receiver and the tube and still resolve the 3 Mc/s 
bars on test card C. With pentodes the length of 
lead could be extended to 15ft. It was found prefer- 
able to employ one multi-core cable for the scan 
coils and e.h.t. and a second for the tube connec- 
tions, but in no case was the cathode wire separated. 
In 9 months of almost daily use no trouble what- 
ever has been experienced. The PCC 84 or PCC 
89 employed has been wired permanently to the 
receiver, its heater being placed next to the c.r.t, in 
the heater chain. The receiver shown in the photo- 
graph is a Ferguson 705T, and with this receiver 
only minor adjustments were needed to the line 
linearity controls to compensate for extra lead 
capacitance. f 
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An Introduction to 


MICROWAVE TECHNIQUES 


2.—MICROWAVE THEORY 


N the previous article covering the history and 
present applications of microwave techniques it 
was mentioned that most microwave circuits use 

hollow tubes called waveguides as the transmission 
line, instead of the conventional wires or coaxial 
cable. Let us now see how this is possible. Most 
microwave theory is expounded in terms of the 
electromagnetic field in a circuit, as the usual voltage 
and current parameters have little meaning, as will 
be shown later. 


Propagation of Waves in a Waveguide 


Electromagnetic Waves:—From basic a.c. theory 
we know that a radiating conductor will produce a 
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Fig. 2. Electromagnetic fields in free space remote from the 
source. 


magnetic field (H) concentric with the conductor, and 
an electric field (E) parallel to the conductor, such 
that the two fields always intersect at right angles. 
The direction of propagation is given by the right 
hand rule and will be mutually perpendicular to the 
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By K. E. HANCOCK* 


E and H fields. This is shown diagrammatically 
in Fig. 1. 
Waves in Free Space:—If we extend the fields 
shown in Fig. 1, immediately we get the pattern of 
an electromagnetic wave in free space, where the 
curvature of the magnetic field is small enough to 
be ignored. As the field alternates the direction of 
both E and H fields will reverse every half cycle, 
the direction of propagation remaining Ce as 
shown in Fig. 2. 


Propagation in a Waveguide:—If we wish to 
constrain an electromagnetic. wave so that it is 
propagated in an enclosed path such as a tube or 
waveguide, without significant attenuation, it must 
be arranged to comply with certain laws propounded 
by Maxwell. These state among other things, that 
for an electromagnetic wave to propagate along a 
plane surface the electric field must be at right 
angles to, or zero at that surface. Let us now consider 
two waves, each like that shown in Fig. 2 crossing 
each other at an angle to produce the field pattern 
as shown in Fig. 3. At all points along Jines A the 
electric field cancels and we have the conditions 
(zero field) for the Maxwell equations. We can, 
therefore, put plane surfaces at any of the lines A 
and the wave will propagate in the direction shown 
in Fig. 3. 

If we enclose the other two sides the equations 
will again be met as the E field will cut them at 
right angles. It will be seen then that a wave can 
be directed down a rectangular tube provided that 
the sides A are correctly spaced. Let us consider 
the limits of positioning the sides with regard to. 
the wavelength of the signal we wish to propagate. 
It will be seen from Fig. 3 that the two waves that 
make up the pattern may cross at any angle between 
zero and 90°, but in all cases the guide wavelength » 
(A,) is always greater than the free-space wave- 
length (A,). . 

Referring again to Fig. 3, it can be shown from 
simple geometry that 


(2) = Ge) (a) 


transposing this gives us 
ro 


: 1— (*0) 
2a 


Examining this equation it will be seen that as the 
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RESULTANT DIRECTION OF PROPAGATION OF A WAVE 
BOUNDED BY WALLS ALONG ANY TWO OF THE LINES (A) 


free-space wavelength (a,) tends towards 2a the 


2 . 
expression Pa tends towards zero and 
the guide wavelength (A,) tends towards infinity, at 
which point propagation ceases. Our limit for pro- 
pagation therefore is when the free-space wavelength 
(A,) is equal to twice the width of the waveguide. 
This limiting wavelength is called the cut-off wave- 
length (A,). 

It will be seen from this that any waveguide acts 
as a high-pass filter allowing all wavelengths shorter 
than \,=2a to pass but rejecting those longer than 
this. 


Modes:—Referring again to Fig. 3 we can place 
our broad or “a” dimension of the guide on any 
two of the A lines. Considering two adjacent lines 
we will obtain field patterns as shown in Fig. 4. 
‘This is called the “H,) (magnetic)” or “ TE,, 
(transverse electric)”? mode, meaning that the 
variation of electric field is across the guide, with 
no longitudinal component, the (1) denoting that 
there is one maximum across the broad dimension 
and the (0) denoting that there is no maximum across 
the narrow dimension. 

We have already seen that tor a particular “ a’ 
dimension there is a lower frequency limit. If, 
however, the frequency is increased 4, will decrease 
until it is possible to accommodate two sets of zero 
— lines, ic. A to A” in Fig. 3, between the wave- 
guide walls. This mode is termed H,., following 
the ‘same reasoning as above. It will readily be 
seen that given correct dimensions with relation to 
frequency modes of any suffix can be propagated. 
This, however, causes great difficulty of measure- 
ment and manipulation, so various waveguide sizes 
are used for given bands of frequencies so that only 
the TE,, mode is propagated (thus setting the upper 
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Above: Fig. 3. Plane surfaces inserted at positions A in a free 
field simulate the action of a waveguide. 


Below: Fig. 4. 
TE,9 mode. 


Electromagnetic wave patterns in a waveguide 
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INSTANTANEOUS FORWARD TRAVELLING WAVE 


INSTANTANEOUS REFLECTED TRAVELLING WAVE 


STANDING WAVE SET UP BY THE INTERACTION 
OF THE FORWARD & REFLECTED WAVE SHOWING 


INSTANTANEOUS AMPLITUDE & DIRECTION OF MOVEMENT 


Fig. 5. Effect of reflections in a waveguide. 


TABLE | 


limit of frequency for a _ given 
waveguide size) and the wave is 
always well above cut-off frequency 
to avoid excessive attenuation (thus 
setting the lower frequency). 
Unless otherwise stated the TE, 
mode only will be considered from 
this point on. This mode is called 
the dominant mode. Attenuation in 
a waveguide is caused mainly by 
resistive and skin effects and will, 
for a given size of waveguide, 
increase as cut-off frequency is 
neared. Table 1 gives a selection 
of common guide dimensions. and 
parameters. 

Within the limits set by the 
second suffix of the mode the nar- 
row or “6” dimension of guide is 
not critical with regard to frequency, 
and is commonly made about half 
of the “a” dimension. However, 
this dimension does set a limit to 
power handling capacity due to arc- 
over. The guide can, however, be 


pressurized to increase the dielectric 


strength and/or blown with hot air 
within the guide to alleviate this 
problem. 


Waveguide Surface Currents:— 
The interaction of the “H” field 
with the waveguide wall sets up 
current in the waveguide flowing 
at right angles to the magnetic field. 
These are shown in Fig. 4(c). It 
must be remembered that the 
patterns are not stationary but 
progress in the direction of pro- 


pagation at a speed proportional to — 


the guide wavelength. Wall currents 
are important from the point of 


RIGID RECTANGULAR WAVEGUIDE DATA 


Operating Range Cut-off for Power 
for TE,, Mode TE,. Mode Rating 
YO | (lowest to 
Frequency | Wavelength Frequency highest 
WG (kMc/s) (cm) (kMc/s) frequency) 
| (MW) 
6 1.12-1.70 26.76-17.63 0.908 192172 
1.70-2.60 17.63-11.53 1.372 5.2-7.5 
10 2.60-3.95 11.53-7.59 2.078 2.2-3.2 
12 3.95-5.85 7.59-5.12 3.152 1.4-2.0 
14 5.85-8.20 5.12-3.66 4.301 0.56-0.71 
15 7.05-10.00 4.25-2.99 5.259 0.35-0.46 
16 8.20-12.40 3.66-2.42 6.557 0.20-0.29 
18 12.40-18.00 2.42-1.66 9.486 0.12-0.16 
20 18,00-26.50 1.66-1.13 14.047 0.043-0.058 
22 | 26.50-40.00 1.13-0.75 21.081 0.022-0.031 
24 | 40.00-60.00 0.75-0.50 31.357 


Attenuation 


Dimensions (inches) 


(lowest to 
highest Wall 
frequency) i Thickness 
(dB/100 fe.) Material Inside | Tol. (Nomi- 
| nal) 
KS 
0.317-0.212 Copper | 6.500-3.250 +0.005 0.080 
0.269-0.178 Aluminium 
0.588-0.385 Copper 4.300-2.150 +0.005 0.080 
0.501-0.330 Aluminium 
1.102-0.752 Copper 2.840—1.340 +0.005 0.080 
0.940-0.641 Aluminium 
2.08 — 1.44 Copper 1.872-0.872 +0.005 0.064 
1.77 — 1.12 Aluminium 
2.87 — 2.30 Copper 1.372-0.622 0.004 0.064 - 
2.45 = 1.94 Aluminium 
4.12 - 3.21 Copper 1.122-0.497 | +0.004 0.064 
3.50 — 2.74 Aluminium 
6.45 — 4.48 Copper 0.900-0.400 +0.003 0.050 
5.49 — 3.83 Aluminium : 
9.51 — 8.31 Copper 0.622-0.31 1 +0.0025 0.040 
_ — Aluminium 
6.14 - 5.36 Silver 
20.7 -14.8 Copper 0.420-0.170 -+ 0.0020 0.040 
17.6 -12.6 Aluminium ; e 
13.3 - 9.5 Silver ; 
_ _ Copper 0.280-0.140 +0.0015 0.040 
_ _ Aluminium : 
21.9 -15.0 Silver 
0.188-0.094 +0.0010 0.040 
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view of loss in a guide, the resistivity and surface 
finish of the waveguide producing I?R losses, and 
from the consideration of propagating or radiating 
from the guide into free space or other medium. 
As radiation implies a potential difference this only 
occurs from a waveguide when a break in the guide 
cuts across the wall current. We can, therefore, 
make a narrow vertical slot of any height in the 
narrow side of the guide without radiation. We can 
also make a very narrow slot of any length down the 
exact centre of the broad side of the guide without 
radiation. However, as soon as the slot is moved 
off centre or is made a significant width radiation 
will occur. From this it is clear that a curved slot 
in any position will radiate. 


Waveguide Characteristics:—Let us now consider 
the transmission characteristics of a typical standard 
waveguide. Waveguide number WG 14, a size in 
common use in radio link work, has inside dimen- 
sions 1.372 inches by 0.622 inches and a recom- 
mended frequency range of 5,850 Mc/s to 8,200 Mc/s. 

From the “a” dimension of 1.372 inches we can 

determine the cut-off frequency ; 
=2a=2 X 1.372 X2.84 cm=6.98 cm 
so the frequency of cut-off 
Bere 10% 

i; = aaa cycles/sec = 4,290 Mc/s 

It will be noted that the recommended usable 
frequencies fall between f, and 2/, with a greater 
margin on the lower side. This is typical of all 
standard waveguides. WG 14 
is commonly constructed from 
brass or aluminium by a seam- 
less drawing process in lengths 
up to 20 feet. 

For special applications the 
waveguide is also made from 
copper, silver, invar and 
magnesium. Standard wall 


VOLTAGE (E) —> 


Reflections and Standing Waves:—lIf we consider 
a wave travelling down a guide and meeting a perfect 
short circuit, as no absorption takes place the wave 
will be reflected without attenuation and add alge- 
braically with the original incident wave travelling 
up the guide. As shown in Fig. 5 the result will be a 
wave fixed in position but varying in amplitude at the 
frequency of propagation. This is termed a standing 
wave. If there is 100% reflection and no attenuation 
the maximum amplitude of the standing wave will 
be twice that of the incident wave. It will be readily 
seen that by accurately measuring the distance 
between two minima by methods to be shown in a 
later article, we have a convenient and very accurate 
method of measuring the guide wavelength. If we 
replace the short circuit with a discontinuity in the 
guide, say a poor flange connection, we will get a 
proportion of the incident wave reflected, the 
amount being proportional to the size, position, and 
composition of the reflecting surface. This will 
result in a standing wave of smaller amplitude. Ifthe 
discontinuity is removed and replaced by a matched 
termination, a device which absorbs all the power 


fed to it, no reflection will occur and the amplitude 


of the standing wave will be zero. 


Voltage Standing Wave Ratio:—lIt can be seen 
from the foregoing that by measuring the amplitude 
of the standing wave we get a measurement of the 
mismatches in the guide causing reflections. This is 
done in practice by measuring the ratio between the 
peaks and the troughs of the standing wave as shown. 


V.S.W.R. FOR 
COMPLETE REFLECTION 
E 
= ot = £ = ineiniry 
E> 


thickness is 0.064 inch with a 
tolerance of +0.004 inch. Both 
of these figures can be varied 
for special applications. Con- 


POSITION ALONG WAVEGUIDE ——> 


PARTIAL REFLECTION 


6 
5 

sidering brass waveguide the 4b 

theoretical attenuation from 3 

lowest to highest frequencies oe ; ire Ejreie4s 7 2:4 


* in the recommended range is [ 
4.61 to 3.08 dB per 100 feet. Vy 


‘In practice, however, due to 0 
surface imperfections and tar- 
nishing, losses at least 50% 
greater than these figures 
can be expected. It will be 
noted that whilst attenuation 
increases as waveguide size 
decreases, for a given wave- , 
guide operating in the domi- is EY 
nant mode attenuation de- — 
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creases as frequency increases. 


Fig. 6. Voltage standing wave ratio 
and reflection coefficient. 
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in Fig. 6. This ratio is called the voltage standing 
wave ratio or v.s.w.r. and is given by Ey, qa/Emine 

A perfect circuit with no reflections will therefore 
have a v.s.w.r. of unity, written 1:1, and a non- 
perfect circuit a v.s.w.r. greater than unity. 
The practical limit on v.s.w.r. measurement set by 
waveguide tolerances and measuring equipment is 
around 1.01: 1. Special equipment and components 
will bring this down to around 1.002 : 1, but a normal 
high-quality waveguide run of any length and band- 
width will have a v.s.w.r. of the order of 1.03: 1, 
so in general the 1.01:1 limit is adequate. The 
match of normal waveguide components vary between 
around 1.02:1 and 1.5: 1 depending on the com- 
ponent, bandwidth, frequency etc. 

Although the ratio E,,.+/Emim for v.s.w.r. is used 
by the majority of microwave engineers, the inverse 
is sometimes used giving a figure below unity for a 
non-perfect match. 

Where an uninterrupted signal path is required, 
any discontinuity or irregularity in the guide will give 
a v.S.w.t. greater than unity with the following 
major results— 

(a) An attenuated output due to part of the signal 

being reflected. 

(b) Reduced power-handling capacity between the 
obstruction and the power source due to the 
increased peak amplitude of the standing wave 
over the incident wave. 


(c) Multiple reflections causing echoes and changes 
in the phase delay over a range of frequencies, 


Reflection Coefficient (p):—An alternative method 
of assessing the reflection is to measure the fraction 
of the incident wave reflected. This is termed the 
reflection coefficient (o), e.g. if the incident voltage 
is 6 and the reflected voltage 3 the reflection coeffi- 
cient is 3/6=1/2. 


The Relationship between V.S.W.R. (S) and Re- 
flection Coefficient (p):—Let us now consider 
what relationship exists between v.s.w.r. (S) and 
reflection coefficient (p). 


E ; é 
S = —@¢* — 1 withno reflections. 


mine 


With reflections E,,4,. is increased by the fraction 
of the wave reflected, that is the reflection coefficient, 


and E,,,;,, reduced by the same amount. 
1 
This gives us S = vee 
1—p 
os eS aah 
“i fo Soe 
In the case above where p = 4 
1+3 
S = ee 
ie} 


[The next instalment in this series will deal with 
microwave power sources.| 


S.B.A.C. EXHIBITORS 


RADIO AND ELECTRONICS MANUFACTURERS AT FARNBOROUGH 


BOTH in the air and on the ground radio and electronic 
techniques are increasingly contributing to safety, 
reliability and punctuality. It is not surprising there- 
fore that electronic and radio equipment will again 
constitute a major part of the static exhibition at the 
Farnborough Air Show (7th-13th September). Organ- 
ized by the Society of British Aerospace Companies 
(until recently the Society of British Aircraft Construc- 
tors) the show will again be held at the Royal Aircraft 
Establishment, Farnborough, Hants., where, in addition 
to the static exhibition, there will be the ever-popular 
flying display. 

From the list of some 300 exhibitors we give below 
those known to be showing items of particular interest 
to electronics and radio engineers. 


A.K. Fans. 


Cementation (Muffelite). 
Accles & Pollock. 


Chloride Batteries. 


Aircraft-Marine Products, Ciba (A.R.L.). 

Airtech. Cole, E. K. 

Amphenol-Borg. Computing Devices of 

Amplivox. Canada. 

Associated Electrical Cossor, A. C, 
industries. Cossor Electronics, 

es rales s Cables. Decca Navigator Co. 

Belling & Lee. Decca Radar. 


Dowty Group. 


Telecommunications. 
Beme Telecommu Dzus Fastener. 


British Communications 


Corp. E.M.|. Electronics, 
Brown, S. G. Ekco Electronics, 
Bryans. Electronic !nsulators. 


Burndept Electronics. 


Elliott Group. 
Cannon Electric. 


English Electric Group. 
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Ferranti Group. 
Formica. 

G.E.C. Electronics. 
G.K.N. Group. 
General Electric Co. 


General Precision Systems. 


Graseby Instruments. 


Hawker Siddeley Aviation. 


Hellermann. 
Hendrey Relays. 
Honeywell Controls. 


imhof. 
International Nickel! Co. 


Lucas Rotax Group. 


M.L. Aviation. 
Marconi Group. 
Marconi Instruments, 
Microcell. 

Ministry of Aviation. 
Negretti & Zambra. 
Newmark, Louis. 
Plannair. 

Plessey Group. 
Pritchett & Gold. 
Pullin & Co. 

Pye. 

Pye-Ling. 


Rank Group. 
Redifon. — 
Royston Industries. 


Sangamo Weston. 

Smart & Brown 
(Connectors). 

Smiths Aviation Group. 

Solartron Electronic 
Group. 

Southern Instruments. 

Sperry Gyroscope Co, 

Standard Telephones 
Group. 


Teddington Aircraft 
Controls. 
Thermionic Products, 
Thompson, J. Langham. 
Thorn Electrical. 
Tucker Eyelet Co. 


Ultra Group. 


Vactric Control Equipment. 
Venner. 


Wandleside Warren Wire. 
Westinghouse Brake & 
Signal. 
Whiteley Electrical. 
Wiggin, Henry, & Co. 


_ As already announced we hope to include in our next 
issue a survey of the trends in aeronautical electronic 
and radio equipment during the past two years since 


the last Farnborough Show. 
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Introduction to 


Practical Transistor Circuit Design 


1.—RELEVANT PARAMETERS AND CIRCUIT IMPEDANCES 


OME people with a practical outlook on life 
manage their affairs by means of a series of hits 
and misses, whilst others prefer to depend more 

on a philosophy. In electronics the two extremes 
again show themselves, and on the one hand an 
engineer will prefer methods of trial and experiment 
whilst on the other the theoretical approach will be 
advocated. It would be treading on the most 
dangerous ground to suggest where, for success, the 
line should be drawn between these extremes and, 
in fact, in the ensuing discussions on design the 
subject matter will, it is hoped, suit a wide range of 
palate. It is felt all the same that a modicum of 
background knowledge (call it theoretical if you like) 
is essential and that something additional is needed 
to supplement that general conception of the 
transistor as an amplifying device endowed with a 
current gain. 

So to what extent in design work should equivalent 
circuits feature? There is apparently such a pro- 
liferation of transistor equivalent circuits in use that 
many an engineer is tempted to throw up his books in 
despair. Maybe this is only an apparent state of 
affairs. To begin with there seem to be two things 
involved; one comprises the actual component 
elements of the equivalent circuits themselves, and 
the other involves quantities which can be directly 
measured between the three transistor terminations. 
Components like r,,, ry, and r,, shown in Fig. 1 
belong to the first category; for the second we may 
quote items like h,, orh;,. The beauty of these latter 
h-parameters lies in their lack of association with any 
form of equivalent circuit; they are simply external 
measurements made on the “ black box.” Transistor 
manufacturers are tending to adopt these h-para- 
meters in their specifications and a very laudable 

‘policy this is, as measurements can always be made to 
check them. 


h-parameters:—In these symbols, h stands for 
hybrid in the sense that the symbols represent a 
mixture of ratios and impedance and admittance 
values, but in no sense are they intimately connected 
with the common emitter hybrid-7z circuit of Fig. 1. 
Two forms of notation are in use for h-parameters; 
one uses the numerals 1 and 2 as subscripts to h and 
the other letters. The letters give the more obvious 
indication of the measurement involved, so we shall 
stick to these. h; refers to an input impedance and h, 
to an output admittance of a transistor in a configura- 
tion denoted by the second subscript, e, 6 or c for 
common emitter, common base or common collector. 
In addition h,; refers to the forward current transfer 
ratio (the current gain) and h, to the reverse voltage 


* The Marconi Company Ltd., Chelmsford, Essex. 
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transfer satio (the feedback factor, which we will 
come to). h-parameters quoted in full represent the 
true complex impedance or admittance presented 
under the conditions of measurement, but often it is 
convenient to consider solely the real, that is to say 
resistive, component. As no mention will be made of 
selective amplifiers, this article will be confined to 
describing the low-frequency components of the 
h-parameters. A case will be made in next month’s 
issue for leaving the high-frequency characteristics of 
a wide band amplifier to the experimental side of the 
design. 


Equivalent Circuit:—Now that a mention has 
been made of the h-parameters, we can proceed to 
examine the internal workings of the ‘‘ black box”’ 
shown in Fig. 1. Although this is the most rewarding 
of equivalent circuits, it need not be felt that the 
common base or common collector configurations 
are being neglected; their particular properties will be 
worked into the discourse. The common collector 
stage is more generally known as an emitter follower, 
having properties similar to that of the cathode 
follower. 

We shall examine the behaviour of the “‘ black box ” 
in various arrangements (input open or short circuit, 
etc.) so that on being presented with an actual circuit 
problem, we shall be enabled to analyse the current 
or voltage gain and loading effects upon inspection. 
The aim in this article will be two-fold: first to 
produce all the strictly necessary and easily re- 
membered circuit equations and, second, in finding 
these relationships, to examine the operation of the 
“black box ” in the light of a few simple transistor 
actions. In case these should seem formidable 
objectives, let it be emphasized that only a general 
guidance is being sought; the absolute magnitudes of 
the “ black box ” elements are not of concern. The 
derivations and method of approach will not be at 
all rigorous, but should help in providing the neces- 
sary familiarity with the hybrid-7 network. 

So although our insight will be only into a simpli- 
fied description of the transistor, this will be more 


Fig. 1. Common emitter hybrid-7 equivalent circuit. 


COLLECTOR 


BASE 


than sufficient to give the necessary background 
theory. Indeed, one often recurring simplification 
in our analysis will, in effect, be to write 8 where 
(8 + 1) should strictly appear. £ is the common- 
emitter current gain and for a particular transistor 
type may have a production spread over the range of, 
say, 40 to 120. So in view of this the unity in (B + 1) 
can hardly be held to have any significance. Yet the 
reader is probably aware of text-book equations 
littered all over with practical irrelevances like this. 
The aim in this article will be to make as many 
useful approximations as may reasonably be justified. 

B has just been introduced as our symbol for the 
small signal current gain in grounded emitter. 
«’or hy, are alternative descriptions; to use h,, an 
h-parameter is to be more “with it” these days but B 
is a symbol easily said and written and is difficult to 
mistake. Apologies are made if this choice is not in 
keeping with the reader’s own usage. An engineer 
is entitled to defend his own choice of pet para- 
meters. For f8 we will take a value of 50 and use it 
in a standard example to help fix ideas. This 
example is an n-p-n transistor, drawn in Fig. 2, 
and is biased to a standing collector current of 4mA. 

No comment should be needed to explain why the 
base current is 80uA. leakage current is here 
neglected; its effects will be dealt with in a following 
article. The values of £ and I, are chosen for easy 
mathematics, but otherwise bear no relation to each 
other. The current gain is nevertheless sensitive to 
change in collector current, but again this is an 
effect which will be dealt with in a later issue. 

A further independent factor, the mutual conduc- 
tance, should now be written down. Here we shall 
define a mutual conductance g’,, which relates to 
the operative region of the transistor and write: 

en AO Te AS volt cess aes khaki wen (1) 
where I, is in mA 
The value of g’,,, can be shown from semiconductor 
physics to be directly related to the collector current 
(or to the emitter current as the two are very nearly 
equal) and as such must be invariant from one tran- 
sistor to the next. It can be less than 40 I, but for 
design purposes this round figure suffices. 

In our example, I, being 4mA, g’,, is given to 
sufficient accuracy as 160mA/volt. As with valves, 
g’, tends to increase as the operating current goes 
up and, in fact, goes on increasing proportionally as 
the collector current I, is made progressively larger. 
Due to the interposition of r,,- (Fig. 1) between 
the functioning base region and the external 
base lead, the mutual conductance as defined by 
e. = ( aes reaches a roughly limiting value of 

BE 


= at high collector currents. g,,, can be directly meas- 
bb’ 

ured and is the mutual conductance normally referred 
to by the majority. For the purposes of this article 
the symbol g’,, has been allotted to the quantity 


( 51, 
\8Vo'e 
on the inside of r,,. Equation (1) then retains a 
general validity and the nuisance value of r,,- may 
be dealt with separately. 

A grounded emitter stage voltage-driven on its 
base must always produce a distorted current wave- 
form at the collector. The distortion will only be 


Wes the mutual conductance, so to speak, 
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Fig. 2. 
supply rail drawn at the top. 
everyone’s liking.) 


Standard examp!e—an n-p-n transistor with positive 
(This arrangement should be to 


kept small where the signal current excursion is a 
small proportion of the standing current. It will be 
shown shortly that degeneration by a series emitter 
feedback resistor will improve the linearity. 

All the parameters are dependent to some degree 
on collector current; even 8 has a maximum value 
at some operating current. Nevertheless f varies to 
a much smaller extent than does g’,, with I,, and 
this must be one sound reason for christening the 
transistor a current-operated device. This certainly 


does not preclude us from treating it as a valve-like 


device with rather variable impedances over the 
operating range. 

It seems nonsense to force oneself to begin again 
at square one in the semiconductor field simply by 
refusing to draw on past experiences of thermionic 
designs. 

Take for example the cathode impedance of a valve, 


aa this is also the impedance looking into the 
mM 

emitter of a transistor. If any further proof is 
required, consider the I, versus V,-, characteristics 
(compare I,/V, for constant V, for a valve); the 
slope will be g’,,. Under investigation is the effect 
of a change in base-to-emitter voltage on the collector 
current or, indeed, on the emitter current as 


1 
i= ¢ — a) I, may justifiably be approximated to 


I, Sa Eee 


So surely the effect of a base-to-emitter voltage 
change on the current into the emitter gives the 
emitter resistance r,. The same argument shows that 
the base resistance is fr, because the current into the 
base is 8 times smaller; but more of this in a moment; 
first we may write from expression (1) 


1 
— poe 


tr, = il, a Q (I, in mA) ...... (2) 


/ 


B'm 


In our example of Fig. 2 where I, = 4mA, r, isf 


just over 6 ohms. This is the first appearance of a 
resistance being inversely proportional to the collec- 


tor current. All the “ black box ” intrinsic resistances 


show this dependence for, as we shall learn, they may 
all be related back to r,. This situation restores one’s 
faith in the nature of things—even in such abstruse 
matters as semiconductor physics—for a high current 
device must surely feature a low impedance and 
VICE VErsa. 

Our next concept, hinted at above, is the one which 


says that impedances in the emitter circuit, when 


viewed from the base, appear f times greater in 
( Continued on page 435 ) 
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magnitude; and impedances in the base circuit 
appear f times smaller at the emitter. Here we have 
B, the inverse ratio of the signal currents at base and 
emitter, also relating the ratio of impedances seen 
at these points; the signal voltage across the impedance 
is therefore the same whether viewed from the base 
or emitter. The resistance between base and emitter 
_of the “ black box ” is designated r,-,, so according to 
the rule has a value 

Tye aes br, COCONINO GRONC Or CNOROR ECT Tae Cer MCUCHL CachiG. Uacer (3) 

In our example we took 8 = 50, so ry, is 50 x 6 
= 300 ohms. r, fails to appear in the “ black box ” 
because the equivalent circuit represents the common 
emitter configuration; the emitter is grounded and 
one can only look into the base with respect to the 
emitter and see, of course, r,-,. 

In practice there is in addition to r,,, an extrinsic 
ohmic resistance r,,, associated with the base emitter 
junction. It is inevitable that there should be resis- 
tance in the path connecting the base terminal to the 
actual operative base region, but the true position of 
the active base region may be a little difficult to pin 
down, the border between ohmic base resistance 
and active junction area being rather indeterminate. 
There can also be some difficulty in measuring r,,- 
and information on it is unfortunately left out of 
many data sheets. Its effect is to increase the base 
input resistance to r,,, + r,, and the emitter resis- 


Tyy- 
tance tor, + aaa The former happens to be denoted 


by the resistive part of the h-parameter h;, and the 
latter by h,, (resistive part), and it will be noticed 
that in the presence of r,,, neither of these is exactly 
inversely proportional to the collector current. At 
high values of collector current when the extrinsic 
resistance becomes predominant, the behaviour of 
the transistor is far from the ideal “r,,--less ” 
transistor. 

There is also an ohmic resistance in series with the 
emitter lead, but again this is insignificant except at 
high collector currents where, strictly it should be 
added to oe This emitter resistance together with 
the series collector resistance accounts for the knee 
voltage of the collector characteristics. Below the 
knee both junctions are forward conducting (the 
bottomed state) and each curve of the family of 
characteristics merges into a line roughly through 
the origin of slope equal to the reciprocal of the 
sum of the emitter and collector extrinsic resistances 
(the collector saturation resistance). The extrinsic 
resistances vary somewhat with current and the line 
into which the characteristics merge below the knee 
is not precisely straight. The collector extrinsic 
resistance in particular may increase markedly under 
non-bottomed conditions, but the effect will be 

masked by the high collector intrinsic resistance. 
A few of the occasions where account may need to 
be taken of r,,, and the emitter extrinsic resistance 
are now listed. 

(1) Where a transistor is operated at a medium 
or high collector current for the transistor and the 
value of r,,, becomes comparable to r,-,.. Transistors 
with higher power ratings generally have corres- 
pondingly lower values of extrinsic resistance. 

(2) In switching circuits where r,,, may limit the 
base current and influence the turn-on and turn-off 
speeds. 
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(3) In high-frequency applications where the 
input capacitance has to be treated as being behind 
Ty’. In matching to a signal source, r,,, will be found 
to have an influence on the noise performance. 


Example of a Voltage Amplifier:—Following the 
manner in which the gain of a pentode stage is 
shown to be g,,R,, it will be anticipated that the 
voltage gain of a transistor stage with collector load 
Ry will be close to g’,,R.. (From this point, for 
clarity, the resistance r,, will be dropped from our 
considerations.) Suppose a collector load resistor, 
Ro, of 1.2kQ is added to our example. As g’,,= 
160mA/V, the voltage gain g’,,R, will be 160 x 
121192: 

More accurately, where account is taken of the 
slope resistance at the collector, the gain is g’,,R, x 


Toe 


— » which, for a value of r,, = 18kQ as adopted 
Re+T¢e 

later in the article, gives a slightly lower gain of 180. 
The idea of the signal current dividing between the 
output resistance and output load is no newcomer 
but it does appear in an additional form with tran- 
sistors, as follows. Where an input current rather 
than voltage is defined, the current gain of the stage 
for zero R, is simply 8. When, however, R, is not 
zero, the signal current divides between the output 
resistance and output load, and it has become 
customary to describe this effect as a lowering of the 
current gain with increasing collector load. There can 
be no argument here as the ratio of output current 
to input current as measured externally on the tran- 
sistor obviously does depend on the collector load. 
The definition 8 is reserved for short circuit con- 
ditions at the collector. 

If now we add a small resistor, R,, of 12 ohms in 
series with the emitter lead a reduction in gain will 
be noticed. Stealing from valve practice the reduc- 
tion would be expected to be by a factor of 1+9’,,R; 


° Z'mRes : : 
(ORae Dew. vain I this Case) equal 10 
1 8 mRe _ 
192 : 
—_—— = 66 (by the accurate calculation 62). The 
Yel. 92, 


first point to notice is that simply by adding such a 
small and seemingly insignificant resistor the gain 
is dropped by a factor of 3. But, of course, g’,,, is 


S'mRo 
large and r, only 6 ohms. In fact,—--“——___ may 
" puso mRu 
be written as" — or as Re The signal voltage 
Real Rpt+re 


Sm 
can now be considered as appearing across R, and 
r, in series, and, taking the emitter signal current as 
equal to the collector signal current, the voltage 
gain is seen, quite clearly, as the ratio of the two 
impedances. The interpretation is that whatever 
signal current flows in at the emitter appears, in 
phase, again at the collector. In the first example 
where R, was zero, the voltage gain can be written as 


‘ 1 ? 

ee which as r, = —— brings one back to g’,,R.. 
é m ‘ 

In the presence of Ry the original gain could be 

restored by decoupling the emitter. A large value 


AS 


ot decoupling capacitor would be needed at low 
frequencies whatever the value of Ry as r, is the 
impedance that is truly being decoupled. This 
should bring back haunted memories of valve 
practice where the cathode bypass capacitor actually 


decouples R, in parallel with wn the latter generally 

mn 
being the predominant factor. For transistor designs 
it is often wise not to bypass the emitter resistance or 
perhaps to bypass only part of it. In the latter case 
the capacitor needed is not quite so large, for r, 
has been artificially increased. The great benefit 
accruing from this is a smaller dependence on 
transistor characteristics; the voltage gain is given 
more specifically by the external resistors employed. 
Furthermore, as R,, is not dependent on collector 
current, the gain varies less with changing I,. This 
is the point which was relevant earlier when it was 
mentioned that emitter degeneration improved 
linearity. 

At the emitter we have r, in series with R,. 
According to the notion that impedances are multi- 
plied up by a factor 8 when viewed from the base, 
the resistance seen by the input signal will be 

Ty ‘é se BR i (4) 
This is a quantity showing “less ‘dependence on 
I, and r,-, which again demonstrates that the stage 
is becoming more akin to a linear voltage amplifier. 
When the source resistance driving the stage is 
small compared to r,-, -+ BRz, the stage will behave 
as a voltage amplifier. Should the source resistance 
be high compared to this, the proportion of signal 
voltage developed across A(r, + R,) will be directly 
proportional to f as will therefore be the output 
voltage. Alternatively we have simply a current 
gain of § and a signal voltage out at the collector of 
fi in Rg. Generally speaking, it is undesirable to 
allow the gain of an amplifier to be dependent on the 
current gains of the transistors used as the variation 
in possible f is so great. 

We are now very much on the first rung of the 
ladder towards successful circuit design. It is 
considerations of current and voltage gain together 
with circuit impedance which enable the performance 
to be visualized. Switching circuits including 
oscillators will, when passing through intermediate 
states, demand this knowledge just as much as 
straight amplifiers. There is, of course, a sharp 
transition in impedance magnitudes when cut off 
or bottomed conditions are reached, but in all 
three states one needs to know what the loading 
effects are and whether they are dependent on the 
uperating point or selection of transistor. Take, for 
instance, the input resistance r,,, + BR, at the base 
of a stage with emitter resistor R,; the whole of this 
is proportional to the current gain and the first 


part also to i It would be pointless having a stage 
Cc 

preceding this which was at all critical on loading. 

Our investigations into the “black box” will 
therefore proceed a little deeper to find all the useful 
impedances which could influence the design, and 
then next month a few examples will be given em- 
bodying the concepts raised. The equally important 
side of design work of determining bias networks 
and of evaluating the effects of temperature on the 
operating point will be left to the third and fourth 
articles. It is thought that little guidance should 
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be necessary over procedures for checking voltage, 
current and power ratings of devices! and, beyond 
a mention of some terms for voltage ratings, this 
rather dull aspect will be taken as read. 

Still confining our attention to the base emitter 
junction, and restating the input resistance oe 
at (4) in a new form, we have: 

Input resistance of emitter follower 


= 1y,(1 +2 Re) = tel + B’mRe) 
Toe 

Compare this to the approximate input resistance of a 
cathode follower, R,(1 + 8,Rx)s and the corres- 
pondence is immediately apparent. This should warm 
the heart ot a die-hard valve man. On a point of 
practical usage, the quantity R, must, of course, 
include all the a.c. loading by subsequent circuitry 
at the emitter. Next, if R, is the total source resistance 
between base and ground, the output resistance at 
a emitter will be found by dividing by B, giving 


sive + Ry) or ty +S 


Note that the resistance looking — 
In all 


. r dates 
these expressions r,,, should be added to r,-, or 


This, of course, is in 


peri} with R,z. 
into the emitter is only r, when Rg is zero. 


to r, if thought significant. The marked interdepen- — 
dence of input and output circuits has come clearly to 
light here. A low output resistance from an emitter 
follower is achieved when the source resistance is 
low, a high input impedance when R, is large. But 
to what extent does the condition at the collector 
terminal affect these results? Unlike a valve, there is 
in our “‘ black box ” a resistive path from collector to 
base, namely r,,,.. In the presence of a collector load 
Cyr¢ increases the input capacitance by Miller feed- 
back and, of the two feedback paths, this is the one 
which needs the most careful vigilance. rj, can, 
however, make a 2:1 difference in the input re- 
sistance, but as we shall see in a moment, the occasion 
rarely actually occurs. 


Voltage Amplification Factor:—Before continuing 
with Miller feedback an unusual and possibly novel 
parameter for transistor work will be introduced. 
This is the voltage amplification factor (the theoretical 
maximum gain figure) for which the symbol » will 
be adopted to be in accordance with valve nomencla- 
ture. From the definition of the parameter, it must 
follow that » = g’,, f;,. It so happens that, in addition, 
pw Closely gives the ratio of the two “ black box” 
resistances r,/, and r,,,. 


oy r fp 
We have » = g'm Tee = a and » = ——" (5) 
Tye 

From stating these relationships, it is possible to go 
on and demonstrate the well known variations of 
impedance at the collector. Consequently it is hoped 
that the reader will find the concept of » a useful aid 
for visualizing transistor behaviour. It is seen from 
. Tye - : 

the second expression for « that 8’ is the ratio 
of the two series connected resistances joining col- 
lector to emitter. r,-, being much greater in magnitude 
than r,-,, the reciprocal of » represents the attenuating 
factor by which a signal voltage at the collector is 


fed back to the base. If » were numerically 3000, 


then 


1 
3000 of the output signal would find its way back — 
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TABLE | (Some easily remembered equations). 


In our example 


Resistive component 
Ig = 4mA, B = 50, » = 3000 


of h parameter 


< 
Mutual conductance oe ne 2’m = 40IomA/V (Io in mA) gm = 160mA/V 
: ° 1 25 rppb’ 
Emitter resistance * ae Xe Te = ae kQ = 1 Te = 60 hip (= fe- + “ag 
Current gain aA hts cf’ B SN ys BA =750 iia ae J 
‘Base to emitter resistance .. Be The = =e Pte tp’e = 3000 hie Tb’e + fpv’ | 
Amplification factor.. a Meallitads = g’mice H = 3000 bre = 4 
ia 
Collector to emitter resistance Ico = Te Tce = 18kQ Hoe = 2 
A Tee 
’ | 
Collector to base resistance ae Ipc -= PIp'e Thc = 900kKQ ho = —> 
, , x Tbe 
Also on B APL, Sy 
Te Tce 
ee lates CE SAS 
Te The 


to the input. 1/ therefore acquires the name voltage 
feedback factor or reverse voltage transfer ratio. 
‘This is the h-parameter h,,, andh,, al 

p 

The voltage feedback factor is generally treated as 
one of the fundamental parameters describing a 
transistor and although there may be sound theoretical 
reasons for doing this, its numerical value is a trifle 
small—a couple of zeros appear after the decimal 
point. », a number in the thousands, would seem to 
be much handier. Regrettably, the voltage feedback 
factor has in the past also been dubbed by the symbol 
u, the inverse of the » we have defined by way of the 
amplification factor. (See, for example, pages 46 and 
82 of reference 2). 

There is one more relation involving » to produce 
before we can be said to have all the “ black box ” 
parameters tied up. In equation (3) it was established 
that r,,, = fr, and in (5) that p = oe Foie | a 

I, Th’e 
Tyce an Pi cos 


é 
In our running example it has so far been determined 
that r, = 69 andr,,, = 300; now taking a value of 
3000 for », we have r,, = 18kQ and ry, = 900KQ. 
All the results appear in Table I and these show that a 
certain symmetry is taking shape in the equivalent 
circuit. In proceeding from r, to ry, one multiplies 
by f, and this is again so in proceeding from r,, to 
fy. Furthermore the jump from r, to r,, is by a factor 
of » and this is again so for the jump from r,,, to 
Ty’~e Indeed, by multiplying by factors of f and p, 
we can, so to speak, climb up the ladder of resistance 
magnitudes of the equivalent circuit. Expressing each 
parameter in terms of r, one can write ry, = 8B f,; 
Top = I, and ry, = fyr,. And, as anticipated 
earlier, ry’5 fc, and ry’, are all inversely proportional 
to the collector current just as r, is. The other para- 
meter that r, is sensitive to is temperature, but as this 
depends on the temperature change expressed as a 
percentage of the absolute temperature, the effect 
is only small for (say) a 50°C. change around room 
temperature. , has a similar dependence on tem- 
perature; 8, on the other hand, has a far more signi- 
ficant variation and will be discussed in a later issue. 
Measurements on a transistor curve tracer of the 
product of collector resistance and collector current 
inferred a small increase of » with rising current, but 
the order of magnitude remained sensibly constant. 


from these it is apparent that r,,, = 
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By controlling the degree of base width modulation 
by the collector voltage (“‘ Early effect ’’), the manu- 
facturer has a control over the magnitude of . 

We see that the main environmental influences on 
the “‘ black box” parameters are temperature and 
collector current. It is particularly the reciprocal 
dependence of the resistive elements on I, which 
should be borne uppermost in mind. Of course, 
temperature has other very significant effects on base 
emitter voltage and leakage current, but these are 
subjects which will be treated in the following articles. 

Back to Miller feedback and the input resistance of 
a common emitter stage. Suppose a stage gain as 
high as » were to be achieved. The input would be 


. Ty’ : 
shunted by a resistance" "> or, to sufficient accuracy, 
bE 


Tp: ( : 
by ~°. This equals r,,,, so the input has a further 
be 


resistance r,,, effectively across it, giving an actual 


; : Lp: : 
input resistance of re In the presence of an emitter 


resistor R,, the stage gain is reduced to 


be 
DS ake 
Ty -(1 a5 Sen R;) 


a3 
which equals ry, + 2’ mTpeRu OF Tye + BRu. This is 


so that the shunting resistance is 


‘the same as equation (4), so the input resistance is 


again reduced by a maximum factor of 2. But it 
would be a most unusual circuit which produced 
a stage gain high enough to give a noticeable effect. 
The collector characteristics are pentode-like in 
character (although without any screen current to 
contend with at the emitter), and a collector load 
comparable to r,, would necessitate something 
other than a plain resistor in this position—a very 
high Q tuned circuit for instance. So with a clear 
conscience equation (4) may be taken as truly 
representative of the input resistance at the base. 

In the next article our investigations will be con- 
tinued and the important aspects of some practical 
circuits investigated on the basis of our discoveries 
so far. 


REFERENCES 
1. “ The Use of Semiconductor Devices” issued by 
VASCA — the Electronic Valve and Semiconductor 


Manufacturers’ Association, 1961. 
2. “The Junction Transistor and its Applications” 
edited by E. Wolfendale (Heywood, 1958). 


437 


FTER a lapse of two years the National Television 
i and Radio Show—to give it its full title—opens at 
Earls Court on Monday, 24th August, but for the 
first two days admission is restricted to bona fide 
dealers, members of the trade and invited guests. The 
first public day is the 26th when the Show will be 
officially opened at 12.0 by Lord Hill, chairman of the 
I.T.A. Admission to. the Show, which costs 4s (children 
2s 6d), is also restricted to the trade for the first hour 
and a half each morning (until 11.0) except on both 
Saturdays and Friday, September 4th. It closes at 9.0 
p.m. each day. 

In the following pages we have surveyed stand-by- 
stand the technical exhibits. This survey has been 
prepared from information provided by the exhibitors 
but there may well be the last-minute announcement 
of some outstanding item after we have gone to press. 
However, it is hoped that, together with the list of 
exhibitors and plan opposite, it will provide a useful 
guide for readers attending the show. For those unable 
to visit the show it should give a general picture which 
will be supplemented by a more detailed review in our 
next issue of some of the trends shown. 

It must be underlined that this is a national show 
and therefore some of the sets recently introduced by 
one or two British manufacturers are not eligible for 


NATIONAL TV & RADIO SHOW — 


inclusion as they are made overseas or have too large a 
content of foreign components. ; 
The area covered by the exhibition is smaller than in 
the past although the number of exhibitors is only ten 
fewer than at the last show. ‘The total number is 74. 
Most of them are manufacturers of domestic sound and 


television equipment and accessories, the remainder - 
include the Services, B.B.C., I.T.A., G.P.O., publishezs ' 


and those providing services for the industry. 

In addition to the stands occupied by the exhibitors 
listed opposite there are several exhibition features. 
The one concerned with careers consists of a theatre, 
holding about 120 people, in which will be shown a 
film, “A dream of a job,” specially prepared by the 
B.R.E.M.A. Service Managers Committee. It shows 
the opportunities offered in the servicing side of the 
radio and electronics industry. 

To enable exhibitors to demonstrate television 
receivers, signals received “ off the air” and by land line 
from both the B.B.C. and I.T.A. are being distributed 
to the stands from a control room equipped by Belling 
& Lee. In the control room there are also two film 
scanning units feeding 405- and 625-line signals into 
the distribution system, For the demonstration of 
sound receivers some 30 induction loops have been 
installed. 


Guide to the Stands 


ACE (24) 


A stereo radiogram, the Venetzia, in- 
corporating a nine-valve receiver 
covering the long- and medium-wave 
bands and v.hf., is introduced. 
Another new Ace radiogram is the 
AG636. The company’s Promenade 
six-transistor portable covering the 
m.w. and lw. bands is being 
featured. Also on show is the Ar- 
gosy Clubman transistor portable 
which is similarly housed in a 83X 
24 X54in case, but has a telescopic 
aerial. 
Ace Radio, Footscray, Kent. 


AERIALITE (72) 


Battery-powered aerial amplifiers, 
both for indoor and outdoor installa- 
tion, for the v.h.f. and u.h.f. bands 
are being featured by Aerialite who 
are also showing two new mains- 
operated transistor amplifiers for 
small television distribution schemes. 
A selection of Aerialite’s wide range 
of “Golden Gain” aerials for each 
of the television bands is also shown. 

Aerialite Ltd., Castle Works, Staly- 
bridge, Cheshire. 


ALBA (70) 


Two new television receivers are pre- 
sented and these are available with 
or without u.h.f. tuners. The re- 
ceivers are based on plug-in modules 
for ease of service and both are high- 
gain types for fringe-area reception. 
Of the four transistor radio re- 
ceivers shown, the Olympic with 
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short-wave reception facilities is put 
forward as enabling listeners to re- 
ceive the Olympic Games commen- 
taries from a wide variety of alterna- 
tive sources. The display is com- 
pleted with record players and tape 
recorders. 

Alba (Radio and Television) Ltd., 
Tabernacle Street, London, E.C.2. 


AMALGAMATED ELECTRIC (27) 


The full range of service aids offered 
is being shown and demonstrated to 
trade visitors. Apart from the new 


equipment on show, which includes ° 


two new tools for printed circuit 
servicing and a d.c. power supply 
for transistor equipment, a con- 
tinuous demonstration is being given 
on the repair of tuner units. 

Amalgamated Electric Services 
Ltd., Waddon Factory Estate, Croy- 
don, Surrey. 


ANTIFERENCE (43) 


A comprehensive selection of v.h.f. 
and u.h.f. aerials and aerial acces- 
sories is shown. The new models in- 
clude two combined  u.h-f./v.h-. 
aerials—the “Unitop” for set-top 
use and the “Uniray” for outdoors. 
The latter has a single Band I di- 
pole, a three-element Band III sec- 
tion and nine-element u.h.f. section. 
Separate cable junctions are provided 
for v.h.f. and u.h.f. downleads and, 
in common with all their u.h.f. arrays, 
a balun is incorporated. For those 
areas where both B.B.C. and I.T.A. 


operate in Band III but in widely 
separated channels a broadband 
array has been produced with either 
five or eight elements. 

Antiference Ltd., Bicester Road, 
Aylesbury, Bucks. 


ARGOSY 
(see Ace stand 24) 
ARMY (26) 


The Royal Corps of Signals is stag- — 


ing a display on this stand which 
shows various aspects of the Army 
communications system. Examples 
of typical equipment used by the 
Army are on show. A large illumin- 
ated diagram illustrates the world- 
wide radio communications system 
developed for the Services and link- 
ing the U.K. with the Common- 
wealth forces. A communications 
centre, operated by the W.R.A.C. 
Signals Branch, has been set Up on 
the stand and is linked into the world 
system. Closed-circuit television is 
now used to provide all staff officers 
in a field H.Q. with up-to-the-minute 
details of the central operations map. 

Ministry of Defence, Old War 
ite Building, Whitehall, London, 


B.B.C. (78) 
In the past the B.B.C.’s stand has 


been devoted mainly to. entertain-- 


ment, but this year it is aimed at 

helping the dealer, both directly and 

indirectly. In addition to the usual 
(Continued on page 440) 
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Stands prefixed with ‘‘ X’’ are 
demonstration rooms or offices. 
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engineering information counter 
there is a trade reception area and 
consulting rooms. The- importance 
of correct set and aerial installation 
for the reception of BBC-2 is 
featured in a demonstration in which 
visitors can participate. To illus- 
trate the quality of B.B.C sound 
broadcasting the output from a 
typical studio and control room is 
fed to an adjacent “living room” in 
which listeners are shown what to 
do and what not to do if they want 
to receive the quality of.the trans- 
mitted programme. 

British Broadcasting Corporation, 
Broadcasting House, London, W.1. 


B.M.B. SALES (50) 


B.M.B. are exhibiting a complete 
range of sapphire and diamond styli. 
Other exhibits this year include 
record racks, cases, albums, cleaning 
cloths and other accessories. <A 
“Needle Clinic” service for advice 
is available to visitors. 
B.M.B. (Sales) Ltd., 
Way, Crawley, Sussex. 


Fleming 


Antiference 
combined 


uh.f./v.hf. 


aerial array. 


‘‘Olympic’’ three- 
waveband transistor 
receiver from Alba. 
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- BELLING & LEE (16) 


A selection from their range of u.h.f. 
and v.h.f. arrays, distribution equip- 
ment and mast-head amplifiers is 
on show. Both the original Band 
IV and the new Band V uh. 
aerial arrays on show adopt the Bell- 
ing-Lee build-up principle, and the 
v.hf. arrays are represented with a 
series of Band III broad-band 
aerials. A typical B.B.C. transmit- 
ting/receiving aerial is also featured 
in this year’s display. 

Belling & Lee Ltd., Great Cam- 
bridge Road, Enfield, Middx. 


BRIMAR 
(see Thorn-AEI stand 64) 


BRITISH RADIO CORP. (42, X6) 


A feature of this year’s display of 
television receivers is the new Thorn 
Type 900 cool chassis which is fitted 
to three models in the H.M.V. range 
and two in the Marconiphone range. 
Heat has been considerably reduced 
in this type of chassis by using an 
autotransformer in place of the con- 
ventional ballast resistor, and also by 


Duchess radiogram from Dansette Products. 


Decca Model RP205 record player. 


using only a single printed circuit. 


board at the bottom of the cabinet. 
Transistor portables, record players, 
radiograms and tape recorders under 
the brand names H.M.V. and Mar- 
coniphone are also shown. 

British Radio Corporation Ltd., 21 
Cavendish Place, London, W.1. 


BUSH (59, X17) 


Believing that, despite the ubiquitous 
transistor set, there is still a place 
for the mains-operated valve receiver, 
Bush have’ introduced the VHF81— 
an a.c./d.c. superhet. covering the 
v.h.f. band and the long- and 
medium-wave bands. It has a.g.c. on 
all three wavebands and built-in 
aerials, but also has provision for the 
use of an external aerial on the 
v.h.f./fm. band. The latest in the 
Bush series of transistor portables is 
the TR112, which covers both the 
lw. and m.w. bands. It measures 
95 X 134 X 34in, employs seven tran- 
sistors and two crystal diodes and a 
6-in elliptical speaker. The SRG 
110 stereo radiogram has two 
matched output stages, each deliver- 
ing 2.5 watts. Housed in a 33in 
wide X 29in high cabinet, the four- 
speed record changer is on a shelf 
below the superhet receiver which 
covers v.h.f., m.w. and l.w. bands. 
All Bush_ television receivers are 
available with or without a u.h.f. 
tuner. 

Bush Radio, Power Road, Chis- 
wick, London, W.4. 

CO-OPERATIVE WHOLESALE 
SOCIETY (35) 

A feature of this year’s display is 
their first all-transistor’ a.m./f.m. 
radiogram, the AF 85. Mechanical 
features of the chassis are somewhat 
unusual in as much as the scale back- 
ing plate is used as the holding 
structure for all the printed boards, 
heat sink for the output stage and 
tuner fixing, in addition to its usual 
function of pointer carriage and con- 
trol mounting. Automatic frequency 
control can be provided for the f.m. 
tuner, which covers 87 to 101 Mc/s. 
Ease of servicing is the main feature 
of the range of television receivers 
on show. Everything is easily re- 
moved, and the wrapped wire tech- 
nique is used for inter-board con- 
nections. Transistor portables, record 
players and tape recorders are also 
on show. 

Co-operative 


Wholesale Society 


~Ltd., Radio and Television Depart- 


ment, Alma Park, Warley Street, 
Upminster, Essex, ~- we 


COSSOR (36, X16) 


Five dual-standard television 
ceivers are shown this year. Both 
the slim-line receivers, the CT 1972A 
with a 19-in screen and the CT 
2372A with a 23-in screen, have 
their controls and speakers fitted on 
the side, and have been designed to 
fit into the limited spaces available 
in flats and maisonettes. Width 
dimensions for this year’s 19- and 
23-in receivers range from 223 to 
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‘Transistor radiogram Model AF85 from Co-operative Whole- 


sale Society. 


303in. Three radiograms are being 
shown, two of which are making 
their first public appearances. Once 
again, consideration has been given 
to the saving of space, with a new 
model which measures 13in from 
front to rear and only 3lin wide. 
This has been achieved by mounting 
the player unit on a drop-front flap. 
To balance this compact model, the 
other new radiogram, the CR 1508A, 
is 4ft wide and is fitted with a four- 
waveband receiver and stereo player 
unit with two 10X6 in speakers. 
Four different radios, two battery 
portables and two mains, complete 
this year’s range. 

Cossor Radio & Television Ltd., 
233 Tottenham Court Road, Lon- 
don, W.1. 


DANSETTE PRODUCTS (58) 


Among the new models this year is 
the Empress tape recorder. It is a 
four-track, three-speed machine 
fitted with a sound level meter in 
place of the conventional magic eye. 
A type TD 10 tape deck with full 
track-to-track superimposition facili- 
ties is used. The amplifier section, 
as with a number of other tape re- 
corders at the Show, can be used 
on its own. Following the popularity 
of the Monarch record player, Dan- 
sette have introduced a. companion 
piece in the form of the Duchess 
RG65__ radiogram. This model’s 
player section has all the features of 
the Monarch series, which include 
automatic record changers and pro- 
visions for stereo. The radio section 
of the Duchess covers the long- and 
medium-wave bands, the latter is 
split into two (190-250 and 200-550 
metres). A number of new transistor 
portables are also demonstrated. 

Dansette Products Ltd., Honeypot 
Lane, Stanmore, Middx. 


DAYSTROM (32) 


Some 60 items are shown all of 
which may be constructed from kits 
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Heathkit television alignment generator 
model HFWI available from Daystrom in 
kit form or ready. made. 


of parts. The range includes tran- 
sistor sound radio receivers, test 
gear, high-quality audio equipment 
and outdoor aerial-mast assemblies. 
The display includes a demonstra- 
tion of Heathkit equipment con- 
struction. Features.of the public- 
address/guitar amplifier kit shown 
include 4 inputs, 50W output, vari- 
able tremolo-speed control and two 
12-in loudspeakers. The new tele- 
vision- alignment generator, HE W-1, 
employs a non-mechanical sweep 
oscillator system. Its built-in vari- 
able marker oscillator covers from 


19-60 Mc/s on fundamentals and 
57-180 Mc/s on calibrated har- 
monics. 


Daystrom Ltd., Gloucester. 


DECCA (39, X10) 


Transistor radios, dual-standard tele- 
vision receivers, stereograms, record 
players and a representative selection 
of audio equipment from the Special 
Products Division are on display. 
Four new television receivers have 
been added to their current range 
which includes two table models and 
six consoles—four of which have 
full-length double doors. A feature 
of the Decca range of stereograms 
and record players is the latest 
development of the Deram cartridge. 


Henley Model RG33W radiogram 


from Dynatron. 


Bush Radio have introduced a table-mode 
mains-operated superhet (VHF81) cover- 
ing I.w., m.w. and v.h.f. bands. 


This, which is claimed to have good 
channel separation and a wide fre~ 
quency range, is fitted to most 
models, including the RP 205 record 
player, which is a mono unit with 
stereo facilities. A self-contained 
unit incorporating an amplifier and 
loudspeaker system identical to the 
RP 205, and similarly styled, is 
available under the model number 
SC 200. 

Decca Radio and Television, In- 
gate Place, Queenstown Road, Lon- 
don, S.W.8. 


DEFIANT 


(see Co-operative Wholesale Soc. 
stand 35) 


DISPLAY ELECTRICS (51) 


A variety of interchangeable illumin- 
ated signs are on show including the 
“ Newsreel ” which gives a continu- 
ously moving display. Each of the 
signs employs easily fitted translu- 
cent letters, symbols, etc. 

Display Electrics Ltd., 59 Lans- 
downe Place, Hove, Sussex. 


DYNATRON (60) 


Thirteen stereo radiograms head the 
Dynatron display this year. The de- 
luxe group offers a five-waveband 
radio tuner covering long-, medium- 
and two short-wave bands plus the 
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t.m. band. These tuners are adapt- 
able to multiplex and stereo radio 
broadcasts, a socket being provided 
to plug in a multiplex decoder. The 
sound output is rated at 7.5 watts 
per channel. Eight television re- 
ceivers, seven record players and 
three transistor portables are also 
included in the display. 

Dynatron Radio Ltd., Maiden- 
head, Berks. 


E.M.I. TAPE (55) 


Video and audio tape and accessories, 
as well as magnetic recording film, 
are being shown. Demonstrations are 
being given showing how a tape re- 
corder can be linked to a projector 
to provide a commentary on a series 
of colour slides. John Borwick’s 
book “ Emitape Guide to Better Re- 
cording” is on sale. 

E.M.I. Tape Lid., Blythe Road, 
Hayes, Middx. 


ECONASIGN (52) 
A selection of Econasign transparent 


stencils for showcards, posters, 
notices, etc., are on show. These 
stencils, the manufacturers. claim, 


overcome the disadvantage of ordin- 

ary stencils which leave portions of 

the letters incompletely printed. 
The Econasign & Co. Ltd., 19-21 


Palace Street, Victoria, London, 
S.W.1. 

EKCO (68, X8) 
The new range of Ekco radios, 


radiograms, record players and tele- 
vision receivers is displayed. Several 
19- and 23-in television sets are in- 
cluded in this year’s range. Features 
of these dual-standard sets include 
push-button tuning for both 405- 
and 625-line operation, and plug-in 
flywheel sync units, which can make 
any standard set suitable for fringe 
operation in a few minutes. 

Ekco Radio & Television Ltd., 
Southend-on-Sea, Essex. 


EVER READY (75) 


A prototype dry-battery-operated 
portable transistor television receiver 
with a 7-in rectangular iube is the 
piéce de resistance on this stand. This 
405-line receiver, measuring 9X 8X 
13in and weighing 16lb including the 
baitery, is built around the Mazda 
V3271 tube, which has a deflection 
angle of 42°. The set is powered by 
Ever Ready’s newly developed TV1 
battery feeding a stabilized power 
generator. Power consumption is 
three watts and the life of the bat- 
tery is approximately 40 hours at 2 
hours a day. Among the transistor 
sound receivers exhibited is the Sky 
Tourer, a  portable-cum-car set. 
When installed in a car it operates 
from the car battery and the 6X 4in 
speaker delivers approx. 1 watt un- 
distorted output; as a portable the 
output is 400mW. It covers the l.w. 
and m.w. bands. 

Ever Ready Co. (Great Britain) 
Ltd., Hercules Place, London, N.7. 
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This 19-in table model can be seen on the 
Ferranti stand. 


Ever Ready’s prototype battery-operated 
television receiver. 


FERGUSON (67, X13) 


Two new, all-transistor, three-wave- 
band radiograms have been added to 
this year’s range. Both of these cover 
the long- and medium-wave bands 
and the f.m. band, and are fitted with 
stereogram units and dual 8 xX5in 
speakers. Five dual-standard televi- 
sion receivers fitted with the Thorn 
Type 900 series of cool-running 
chassis are highlighted. Two record 
players, two tape recorders and five 
transistor portables complete this 
year’s exhibit. 

Ferguson Radio Corporation Ltd., 
Thorn House, Upper Saint Martin’s 
Lane, London, W.C.2. 


FERRANTI (13, X1) 


A selection of 19- and 23-in dual- 
standard television sets are on show. 
Included in the television display are 
two new rental receivers—one 19-in 
and one 23-in—and the Model 
T 1121. Push-button tuning for all 
bands with picture _ stabilization 
against mains fluctuations, separate 
pre-set contrast and horizontal hold 
controls, to ensure that picture re- 
adjustment is not necessary when 
changing channels, are features of 
this year’s models. Supporting dis- 
plays of radiograms and radios in- 
clude two. new auto-stereo grams, 
four transistor portables and two 
valve radios—a lightweight table 
receiver and a luxury: model. Both 
of the radiograms are fitted with a 


dentally is 


De luxe 23-in dual-standard receiver shown 
on the Ferguson stand. 


radio tuner, covering long-, medium- 
and short-wave bands and the f.m. 
band, and twin amplifiers feeding 
four watts (per channel) into 8-in 
diameter speakers. 

Ferranti Radio & Television Ltd., 
41-47 Old Street, London, E.C.1. 


FIDELITY (74, x9) 


Three seven-transistor portables are 
on show this year. Two of these, the 
Model “208” and the Fulmar, have 
medium- and long-wave coverage and 
the third, which is on show for the 
first time, is also fitted with short- 
wave coils for the 5.5 to 15 Mc/s 
band. Known as the Galaxy this 
three-waveband model is fitted with 


a telescopic aerial for shortwave re— 
ception. 


The current . range of 
Fidelity radiograms, record players 
and tape recorders is also shown. 

Fidelity Radio Ltd., 6 Olaf Street, 
London, W.11. 


G.E.C. (15, XII) 


A highlight of G.E.C’s radio display 
this year is the Transistomatic two- 
waveband portable radio combined 
with a Kodak Instamatic camera 
(19gn inclusive of a colour film, 
batteries for the radio and the flash, 
flash bulbs and a carrying strap). 
Several other portable radios are on 
show along with two radiograms and 
four new dual-standard television 
receivers. A number of sets carrying 
the Masteradio ensign are also being 
shown on this stand. Bandspread 
tuning is featured on their “ Two-O- 
Eight” portable radio, which inci- 
also a feature of the 
G.E.C. Transistomatic and of a 
number of other sets at the Show. 
Two dual-standard 19-in television 
receivers and an a.m./f.m. stereo- 
gram are also included among the 
Masteradio exhibits. 

G.E.C. (Radio & Television) Ltd., 
Langley Park, Slough, Bucks. — 


G.P.O. (63) 


The dominating feature of the Post 


Office stand is a model of the radio 
tower nearing completion in the Tot- 
tenham Court Road area of London 
which will be the focal point for the 
inland telephone and television net- 
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work. The aerial at the Goonhilly 
station is also featured. Examples of 
Post Office research work, including 
electronic telephone exchanges, are 
_also shown. © 

G.P.O., Headquarters 
St. Martin’s-le-Grand, 
E.G.1. 


Building, 
London, 


GARRARD (5) 


A number of additions to the Gar- 
rard range of record turntables and 
transcription motors are being shown 
for the first time. Among the new 
units are two motors, the Model 401 
and the Lab Series 80. This latter 
motor can be converted by the user 
into an automatic turntable simply 
by dropping into place ‘an alterna- 
tive record spindle. The Model 401 
has a 61-lb machined turntable with 
gear-cut stroboscopic markings, 
which, illuminated by an _ integral 
bright neon lamp, enable the turn- 
table speed to be checked and 
adjusted with extreme accuracy. 

Garrard Engineering Ltd., New- 
castle Street, Swindon, Wilts. 


GOLDSMITH (47) 


Furniture suitable for supporting 
most types of table-top television and 
sound receivers can be examined. 
The table tops are made from ?in 
plywood and finished in a heat—and 
stain—resistant laminated plastic. 
N. Goldsmith and Co. Ltd., Hope 
Mills, Pollard Street, Manchester 4. 


G.L. FUND FOR THE BLIND (31) 


On this stand, space for which is 
donated by the organizers, are shown 
examples of plastic mouldings pro- 
duced by blind men and women for 
the radio industry. The Greater 
London Fund for the Blind makes a 
combined appeal on behalf of 14 


J-Beam loft ‘‘ double-two’”’ slot 
u.h.f. aerial. 


The latest in the Herald series, the RP30, 


can be seen on Hacker’s stand. 
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voluntary blind organizations in the 
London area. At the last Radio 
‘Show (1962) the amount collected 
totalled £1,295. 

Greater London Fund for the 
Blind, 2 Wyndham Place, London, 
W.21. - 


HACKER RADIO (73) 


The latest in the Herald series of 
quality portables, the RP 30 has been 
styled in a more “contemporary ” 
fashion. All the technical features 
have been retained in this nine tran- 
sistor portable. Another new receiver 
in the Herald series is the Model 
RP 31SW. In addition ico long- 
and medium-wave band coverage, this 
model covers 16.5 to 50 metres in the 
short waveband. Eleven transistors 
are used in the RP 31SW and the 
sensitivity of the shortwave band is 
high. A number of other transistor 
radios, record players and radiograms 
are included among this year’s ex- 
hibits. 

Hacker Radio Ltd., Norreys Drive, 
Cox Green, Maidenhead, Berks. 


HEATHKIT 
(see Daystrom stand 32) 


HIS MASTER’S VOICE 
(See British Radio Corp. stand 42) 


1.T.A. (37) 


The large area occupied by the Inde- 
pendent Television Authority is de- 
voted mainly to booths covering the 
various aspects of Independent Tele- 
vision (including news gathering and 
schools programmes) and displays 
provided by each of the 14 pro- 
gramme companies that make up the 
I.T.A. network. In a large four- 


screen theatre is being shown a film 


Transistomatic combined camera and 
portable radio from G.E.C. 


“Strictly Independent” providing 2 
preview of some of the autumn prce~ 
grammes. 

Independent Television Authority, 
70 Brompton Road, London, S.W.3. 


INVICTA (33) 


The main feature of the display this 
year is the Invicta range of 19- and 
23-in television receivers. All the 
models shown are dual-standard and 
push-button tuning for the u.h. 
bands is featured on the Models 7021 
and 7041. The current range of 
transistor portables, record players 


and radiograms completes the 
display. 
Invicta Radio Ltd., 100 Great 


Portland Street, London, W.1. 


J-BEAM (25) 


The new range of television aerials 
being shown by J-Beam features 
improved mechanical design with 
precision die-cast fittings and in- 
creased diameter crossbooms. The 
“Tribeam” series have composite 
arrays covering Bands I, III and 
IV/V and basically include a single 
dipole for Band I, a 3-element array 
for Band III and 6 elements for Bands 
IV and V, although they are avail- 
able with extended arrays for long- 
range reception. All J-Beam uh. 
arrays cover 13 channels and incor- 
porate a balun and they are available 
with built-in transistor amplifiers. An 
improved version of the “Omnibeam” 
loft aerial is on show. It has a 
“Batwing” skeleton slot with two 
reflectors—one on either “ wing” for 
Band III and a reactance-compen- 
sated dipole and adjustable reflector 
for Band I. J-Beam have introduced 
a rectangular skeleton slot with two 
reflectors for loft mounting in areas 
of high signal strength for Bands IV 
and V. 

f-Beam Aerials Ltd., Westonia, 
Weston Favell, Northampton. 


K.B. (19, X18) 


Although by far the smallest of the 
K.B. range of television sets, the new 
transportable KV003, with an llin 
tube, is the big attraction on the 
stand. It employs fly-wheel syn- 
chronization on both 405 and 625 
lines, has a transistor u.h.f. tuner and 
extendable dipoles and “ bow-tie” 
aerials. Two new transistor portable 
receivers make their debut at the 
show: they are the KROI10 and 
KRO12. The 010 is technically the 
same as the R.G.D. 210 covering the 
long-, medium- and _= short-wave 
bands, with bandspread tuning on 
195-215 metres, and has a socket for 
a car aerial. The 012 has the same 
transistor line-up—mixer-oscillator 
overload protection diode, i.f., detec- 
tor, pre-driver, driver and push-pull 
output—but has a 400mW output 
compared with the 010’s 250mW. 
K.B. are also showing a table re- 
ceiver employing eleven transistors 
and covering the l.w. and m.w. bands 
and the v.h.f. band. <A_ battery 
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Murphy ‘‘ A Major ’’ record player with a 
Garrard four-speed changer. 


eliminator is available allowing the 
receiver to be operated from the 
mains. The teak veneered cabinet 
measures 19 X 94 X 5fin. z 

Kolster-Brandes Ltd., Footscray, 
Sidcup, Kent. 


KODAK (28) 


On show for the first time is the 
Kodak P400 tape developed prima- 
rily for small-spool battery recorders 
and initially available on 3-in and 33- 
in spools. The larger spool carries 
about 800ft and on a four-track re- 
corder at 33in/sec gives nearly three 
hours playing time. Demonstrations 
of linking sound recordings, using 
Kodak audio tape, with ciné and pro- 
jected colour slides are given. 

Kodak Ltd., Kingsway, London, 
W.C.2. 


LABGEAR (54) 


Although many types of aerials are 
shown, the accent is on u.h.f. recep- 
tion and amplification. Of the signal 
boosters demonstrated, _ battery- 
powered and mains-powered types 
are available. A mast-head u.hf. 
amplifier is shown together with a 
6-outlet u.h.f. television-signal distri- 
bution system. 
Labgear Ltd., 
Cambridge. 


: Cromwell Road, 


LINGUAPHONE (45) 


Home study language courses, re- 
corded on 45 r.p.m. discs and in some 
cases also on tape, are available in 37 
languages from the Institute. 

Linguuphone Institute Ltd., Lin- 
guaphone House, 207-209 Regent 
Street, London, W.1. 


McMICHAEL | 
(see Radio and Allied Industries 
stand 14) 
MARCONIPHONE 
(see British Radie Corp. stand 42) 


MARKOVITS (2) 


Badges, nameplates, self-adhesive 
labels and escutcheons are but a few 
of the articles to be seen on this 
stand. Manufacturers’ name plates 
can be supplied in metal or plastic 
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Transportable mains-operated television 
set KVOO3 introduced by K. B. A similar 
set is also available from R.G.D. 


materials. A large range of “ adver- 
tising novelties” is also displayed. 

I. Markovits, 34 Stronsa Road, 
London, W.12. 


MASTERADIO 
(see G.E.C. stand 15) 


MAZDA 
(see Thorn-AEI stand 64) 


METROPOLITAN POLICE (77) 


Various exhibits and displays show 
different aspects of police work in- 
cluding the vital part played by com- 
muncations and the réle of science 
in police investigations. 

Metropolitan Police, New Scot- 
land Yard, London, S.W.1. 


MULLARD (38, X15) 


Circuit designs for hybrid (part 
transistor, part valve) television 
receivers for home and overseas, a 
design for an eleven-inch transistor 
dual-standard portable television 
receiver, methods of improving pic- 
ture quality, and a range of designs 
for p-n-p/n-p-n audio amplifiers are 
among the working demonstrations to 
be seen on the Mullard stand this 
year. Also shown is a hybrid tele- 
vision receiver design suitable for 


This McMichael — . 
radiogram can be — 
seen on the Radio — 
& Allied Industries 
stand. Pa ee 


U.H.F. distribution amplifier from 
Labgear. 


? 


r 


: ae “= 
overseas markets where Gifficult- — 


fringe area reception is experienced. 
In this receiver automatic line and 


field synchronizing citcuits provide a 


wide “catching” range, so improv- 
ing picture stability under conditions 
of noisy reception and, at the same 
time, eliminating the need for hold 
controls, The a.g.c. circuit is “ noise 
protected” by a frequency selective 
gate. ? 

Mullard Ltd., Mullard House, 
Torrington Place, London, W.C.1. 


MURPHY (34, X17) 


The latest addition to the Murphy 
range is the “A Major” four-speed © 
automatic record player. The 3-W 
push-pull amplifier feeds two 
speakers—an 8X 6in elliptical and a 
4in high-note unit. All Murphy 
television receivers employ stabilized 
line tithebase and automatic gain 
control and have press-button tuning 
on both v.hf. & u.h.f. Heading the 
range of radiograms is the A891SR 
housed in a 54in wide cabinet in 
which there are two loudspeakers at 
either end. These are fed by twe 
matched push-pull output | stages © 
which are paralleled for radio recep- 
(Continued on page 445) 
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8 amps continuous forward current to+85°C 
IGF (gate sensitivity) - 200 vA max 

Low forward and reverse leakage - 200nA 
max @ 25°C./400V; 200 /A max @ 150°C./400V 
High breakdown voltage - 400V 

Operation to 150°C. with no voltage derating 
All-Planar construction 


Complete Planar processing of SGS-Fairchild's new high power, high current 
SCR line means that all three junctions of each device are protected beneath the 
passivating SiO2 layer. The result is low leakage plus high reliability. In addition, 
it makes possible extremely high gate sensitivity. The table below illustrates eight 
new types designed primarily for military service. Typical applications include 
capacitive discharge or line type modulators, deflection circuits, inverter, pre- 
regulation for power supplies, phase control circuits, time delay circuits, squib 
firing circuits. For further information, write for data sheet and application notes. 


TYPE FORWARD BLOCKING VOLTAGE 


7/16” Hexagonal Stud 2N3269 100V 
Gate Pu—0.5W 2N3270 200V 
Average forward current—6,0 amps 2N3271 300Y 
Continuous forward current—8.0 amps 2N3272 400V 


TYPE FORWARD BLOCKING VOLTAGE 


JEDEC 10-5 2N3273 100V 
Gate Pu—0.1W 2N3274 2004 
Average forward current—1.7 amps 2N3275 300V 
Continuous forward current—2.2 amps 2N3276 400V 


=. -AliRC-iiLo 


-W7 


SGS-FAIRCHILA LTD O 23 STONEFIELD WAY [3 RUISLIP MIDDLESEX O TEL: VIKING 2141 OO TELEX: MICROLOGIC RLP 22194 


12W W—101 FOR FURTHER DETAILS. 
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BBS 304] set the standard for the TV 
industry. Come and see this coaxial! 
plug and all the other Belling-Leo 
accessories and u.h.f. aerials on Stand 
16 at the Radio & Television Show. 
(We'll also be at the S.B.A.C, Show) 


the plug nobody thinks about 


Belling-Lee don’t necessarily follow standards in all their 1000 and more 
components... sometimes they set them. 

Once this co-axial plug was a pioneer—until its design was taken as a basis 
for BS 3041. Now, it is so familiar nobody thinks twice about it. It does a 
job, and does it well. What more could anybody want ? 

The complete range of Belling-Lee screened plugs and sockets is set out in 
section C of the Technical Catalogue, which also includes sections on 
unscreened connectors, terminals, and circuit protection devices. Ask for 


@ copy, and for more detailed information on any particular type of com- 
ponent, 


Get down to detail with 


12W W—102 FOR FURTHER DETAILS, 


BELLING-LEE 


Beliing & Lee Limited - Great Cambridge Road - Enfield - Middlesex - Enfield 5393 
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Nester 


One of four 23-in receivers from the Pam 
range. 


tion. A range of transistor portables 
is also on shew. 

Murphy Radio, Bessemer Road, 
Welwyn Garden City, Herts. 


NEWISTE 
(see Goldsmith stand 47) 

PAM (3) 
Large-screen sets are very prominent 
in the Pam television range this year. 
Four different 23-in models have been 
introduced, all of which are dual 
standard and available with or with- 


out uh. tuners. Two new~a.m./ 
f.m. radiograms and several transistor 


' portables and record players complete 
the display. Both the radiograms are 


fitted with Garrard autochangers, 


‘and in addition to covering the long- 


~and-medium-wave bands and v.hf., 
>the radio section of the Model 5208 


covers the short-wave band. 


. Pam (Radie.and Television) Ltd., 


3 ae. Street, London, W.1. 


- PERDIO (20) 


“A. battery-operated communications- 
_ type portable transistor receiver with 
continuous = tuning from 1.6 to 
 30Mc/s. plus. m.w., l.w. and v.h.f. 
“coverage, is introduced at the show. 
To be known as the Marco Polo, it 


_ employs.16 transistors with separate 


“rf. and. if.. circuits for a.m. and 


“fm. anda b.f.o. which may be 


switched in for c.w. reception. 
Perdio are alse showing a transistor 
direction fimder for yachtsmen, 
u.hf. television boosters and a 
transistor televisien set. 

Perdio Electronics Ltd., Bonhill 
Street, London, E.C.2. 


PETO-SCOTT 
(see Stella Radio and Television 
stand 69) | 


PHILIPS (21, 61, X2) 


A wide range of radios, radiograms 


and television receivers are being 
shown. Four ef the nine television 
receivers are on show for the first 
time. One of these, the Philips 
Combinade Medel 23FG632A has, 
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Long-, medium- and short-wave coverage is 
provided: by the R.G.D. eight-transistor 
RR210 portable. 


The Marco Polo sixteen-transistor portable 
introduced by Perdio. 


in addition to 23-in television chassis, 
been linked with a five-band stereo 
radiogram into one cabinet with fold- 
ing doors. One of the 10x 6 in ellipti- 
cal speakers is used for the television 
output. For the radiogram sound 
there are also two 3-in tweeters; out- 
put of the gram is three watts per 
channel. The radio section of this 
model covers two short-wave bands, 
the long- and medium-wave bands, 
and the fm. band. A Philips four- 
speed automatic changer with push- 
button controls is used together with 
a Model AG3310 pickup head. - 

Philips Electrical Ltd., Century 
House, Shaftesbury Avenue, Lon- 
don, W.C.2. 


PYE (76, X12) 


Emphasis is given to 23-in, dual- 
standard receivers all of which incor- 
porate “ silver-contact”’ u.h.f. tuners. 
Record players for all types of users 
can be seen and also the Pye 
* Achoic” stereophonic system. This 
utilizes a cluster of six loudspeakers 
and’ a transistor amplifier providing 
5W per channel. The pickup used 
in the system tracks at a pressure of 
2gm and a retractable cartridge 
minimizes record damage if the arm 
is dropped on or skated across the 
record. In the realm of transistor 
portables, the Pye Poppet introduced 
at the show weighs 8oz uses six tran- 
sistors and retails at 5gns. 

Pye Ltd., St. Andrew’s Road, 
Cambridge. Koa 


R.A.F. (9) 


A mock-up of an air traffic control 
tower, with simulated arrival and 
departure of aircraft, is the main 


feature of this stand. There is 
also a model of the Fylingdales 
B.M.E.W.S. station. A section is 


devoted to apprentice training: and 
another to the activities of the R.A.F. 
Amateur Radio Society. 

Ministry of Defence (Air), Adastral 
eae Theobald’s Road, London, 


R.G.D. (4) 


Transistor tuners, designed by their 
German associates Schaub Lorenz, 
which give an improved signal-noise 
ratio, are fitted in R.G.D. television 
sets 628 and 732, which respectively 
have 19-in and 23-in screens. A trans- 
portable 1l-in screen dual-standard 
television receiver (RV203), with a 
specification the same as the K.B. 
KV003, is introduced at the show. 
The latest transistor sound portable 
is the RR210 which covers the L.w., 
m.w. and s.w. bands and _ incor- 
porates bandspread tuning at the 
lower end of the m.w. band (195- 
Z15 metres). Two new mains-opera- 
ted transistor record players (RP231 
and RP232) are being shown. 

Radio Gramophone Development 
Co. Ltd., Sidcup, Kent. 


RADIO & ALLIED INDUSTRIES (14, X11) 


A number of 19- and 23-in television 
receivers are on display under the 
brand names Sobell and McMichael. 
All of these are dual-standard and 
two of the Sobell receivers have y.h.f. 
sound radio facilities. There is a 
variety of sound receivers and radio- 
grams on display, ranging from the 
Sobell World Ranger three-waveband 
portable to the McMichael Model 207 
six-watt stereogram. The Mark 2 
version of the World Ranger receiver 
has been specially made to double as 
a fitted car radio, being fitted with a 
coupling transformer'to match the car 
aerial. 

Radio & Allied (Holdings) Ltd., 
Langley Park, Slough, Bucks. 


RADIO & TELEVISION SERVICES (62) 


A comprehensive range of electrical, 
radio and television components is 
being shown. In addition to being 
suppliers of replacement parts, and 
service information, for the Pye, 
Ekco, Pam, Ferranti and Invicta 
ranges of receivers, R.T.S. act as 
wholesalers for u.h.f. and car radio 
aerials and accessories, diamond and 
sapphire styli, recording tapes and 
test equipment. 

Radio & Television Services Ltd., 
P.O. Box 11, Cambridge. 


REDIFFUSION VISION (57) 


The two main facets of Rediffusion’s 
activities are demonstrated—its wired 
vision and sound distribution system 
and its current range of “aerial” re- 
ceivers-for sale or rental. The ad- 
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vantages of the hf. (5-10 Mc/s) 
distribution system, including the use 
of simplified receivers, are empha- 
sized. 

Rediffusion Vision Service Ltd., 
Fullers Way South, Chessington, 
Surrey. 


REGENTONE (12) 


A new stereo radiogram (SRG25) 
covering the l.w., m.w. and_ s.w. 
bends as well as the v.h.f. band and 
fitted with two 10-in elliptical 
speakers is on show. It has an out- 
put of 3W per channel. The cock- 
tail-style cabinet is 4ft 5in wide. Two 
new mains-operated transistor record 
players, the TP431, which is in a 
moulded polypropylene case, and the 
TP432, in a wooden cabinet, are in- 
troduced. Regentone are also show- 
ing a new dual-standard television 
set which is available with 19-in 
(model 401) or 23-in (model 501) 
screen. The 1963/4 range of tran- 
sistor portables—the BT20, 21, 22 
and 23—all of which cover the 
medium- and long-wave bands are 
being shown. 

Regentone Radio and Television 
Ltd., Regent Works, Sidcup, Kent. 


REVELATION 
(see Wood & Sons stand 48) 


ROBERTS RADIO (40) 


Two quality transistor portables are 
being shown. The R300 covers the 
long- and medium-wave bands and 
has an output of 500 milliwatts. Six 
transistors and three diodes are used 
in a superhet circuit. An extra tran-~ 
sistor is used in the a.f. stage of the 
R500 to provide an output of 1 watt. 
This model is a three-waveband re- 
ceiver, covering 16-50, 183-570 and 
1120-2000 metres. A ferrite-rod 
aerial, with provision for connecting 
to an external car type aerial, is fitted 
te both receivers. 

Roberts’ Radio Co. Ltd., Molesey 
Avenue, West Molesey, Surrey. 


ROYAL NAVY (7) 


Exhibits feature electronic equipment 
fitted in ships and aircraft of the 
Royal Navy or used for training per- 
sonnel. Among them is a computer 
which forms part of the Action Data 
Automation system now coming into 
service in H.M. ships. Being demon- 
strated is a marine radar simulator 
used for training navigation officers 
and ratings, and a typical navigational 
radar, A feature of the Navy’s stand 
is a 44-ft long model of H.M.S. 
Hampshire, the guided missile des- 
troyer. 

- - Ministry oj Defence, 

London, S.W.1. 


SLINGSBY (46) 


Aluminium ladders and tubular-steel 
‘appliance trucks are shown. This 
stand should be of interest to the 
aerial erector and the television- 
delivery man and service engineer. 
Features of the roof ladder on’ show 


Whitehall, 
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Mazda ‘‘ Rimguard’’ c.r. tube is shown 


on the. Thorn-AE! stand. 


Sobel! three-waveband 


World Ranger 
transistor portable is shown by Radio & 
Allied Industries. 


include rubber-padded pressure plates 
to minimize tile damage. 

H. C. Slingsby Lid. Kingsway, 
London, W.C.2. 


SOBELL 


(see Radio and Allied Industries 
stand 14) 


SOUND 
(see Tape Recorders stand 65) 
STELLA (69, X7) 


Some 20 different products are fea- 
tured on the Stella stand. These 
include transistor and mains radios, 
radiograms, t éievigion receivers, and 
a new mains record player and four 
Peto Scott television receivers. Five 
radiograms are featured, represent- 
ing both mono and stereo record 
playing equipment and radio receiv- 
ing units with or without v.h.f. One 
of the two new radiograms, the 
ST’ 320, has been designed for the 
flat dweller and is only 13in deep at 
floor level and only 9in deep at the 
top. This has been achieved by 
mounting the player unit on a drop- 
front flap which is retained in a ver- 
tical position when not in use. Of 
the eight television receivers, five have 
19-in screens and three, 23-in. A 
choice is provided in both the 19- 
and 23-in models of either front- ot 
side-mounted controls and loud- 
speakers. 

Stella Radio & Television Com- 


pany Ltd., Astra House, 121 alee. 


bury Avenue, London, W.C.2. 


Model R500 transisto 
Roberts Radio. 


r portable from 


This Revelation Model 120 three-waye- 
band transistor portable can be seen on 
stand 48 (W. Wood & Son). 


TAPE RECORDERS (ELECTRONICS) (65) 


The Sound International range of 
tape recorders, comprising five 


Se ee 


models, is being shown this year, a 


along with radiograms; record players 
and transistor radios, all of which 
are on show for the first time. The 
Model TRE 14 is the most inexpen- 
sive of the tape recorders and com- 
prises a  single-speed, twin-track 
machine. The 'senior instrument in 
the range, the Model TRE 40, is a 
three-speed, four-track machine 
whose features include parallel track 
recording, monitoring through ‘the 
loudspeaker, full mixing and super- 
imposition facilities, base and treble 
controls, and can be used as an 
independent amplifier. 

Tape Recorders (Electronics) Ltd., 
105-113 Lawrence Road, Tottenham, 
London, N.15. 


TERRITORIAL ARMY (26A) 


-An information and recruiting centre 


has been set up in .a caravan. 
Although concerned with recruitment 
into the Territorial-Army in general 
there is a bias towards~ the field of 
communications. 

Territorial Army,- Duke’ of York’s 
H.Q., London, S.W.3. 


THORN-AEI (64, X14) 


Brimar and Mazda valves, c.p. tubes 
and semiconductors, and publications 
covering their applications are fea- 
tured. The centre of technical 
interest is the two safety monopanel: 
Rimguard picture tubes introduced 
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by Mazda. They are rendered safe 
from violent implosion by a metal 
stress-distributing rim cemented to 
the glass face and do not require a 
separate implosion screen, thereby 
reducing halation and giving in- 
creased picture quality. Both 19-in 
and 23-in screens (types CME 1905 
and 2305 respectively) are available. 
A new range ef 11 germanium 
semiconductors for audio driver and 
Output stages have been introduced 


together with several new silicon 


diode devices fer use in. television 
receivers. 


In the “setmaker_ reception 
centre”’ (X14) where admission is by 
ticket only, several of the latest 
circuit . develepments from _ the 
Thorn-AEI Applications Laboratory 
are featured. Among them is the 
“Kickback Field Timebase” featur- 
ing Mazda 30PL14 valve. 


Thorn-AEI Radio Valves» & 
Tubes Ltd., 155: Charing Cross 
Road, London, W.C.2. 


ULTRA (41, 4) 


Television receivers, transistor port- 
ables, radiograms, record players and 
tape recorders are shown. ‘Their 
first all-transistor stereo a.m./f.m. 
radiogram, the Transistogram 6312, 
being shown for the first time this 
year, employs 20 transistors and eight 
diodes to provide 2} watts output per 
channel. The radio section of the 
6312 covers the long-, medium- and 
short-wave bands and 87.5-101 Mc/s 
in the v.h.f. band. The gramophone 
unit comprises a Garrard Auto Slim 
ll-inch turntable with a Ronette 
cartridge. 

Ultra Radio and Television Ltd., 
Television House, Eastcote, Ruislip, 
Middx. 


WIRELESS FOR THE 
BEDRIDDEN (79) 
The “Wireless for the Bedridden” 
Society relies entirely upon voluntary 
contributions to provide free radio 
facilities to needy bedridden, house- 
bound and aged invalids. Mains or 


transistor receivers (purchased 
through local dealers) or relay ser- 
vices, .are installed and maintained 
without cost to the recipient—the 
licence also being provided where 
necessary. , Well over 10, 500 installa- 
tions have so far been made. Tele- 
vision facilities are also supplied to 
Voluntary Old People’s Homes, etc. 
Space for this stand has been given 
by the show organizers, 

“Wireless for the Bedridden” 
ates 20 Wimpole Street, London, 

mL 


WOOD & SON ‘(48) 


The latest range of audio products 
made by the electronics division of 
the Revelation luggage firm are 
characterized by cabinets moulded: in 
Boltaron thermoplastic which has a 
high resistance to impact and abra- 
sion. Tape recorders, transistor port- 
ables and record players are shown. 

W. Wood & Son, Kelvin Works, 
Power Road, Chiswick, London, 
WA. 


IC! ON PARLE 


FOREIGN VISITOR'S GUIDE TO EARLS COURT 


TO residents en the Continent, and 
even further afield, an annual excur- 
sion to the National Television and 

Radio Exhibition is rapidly becoming 
one of the major events in the over- 
seas sportsman’s calendar, combin- 
ing as it does all the healthy excite- 
ments of a marathon obstacle race 
and a penitent’s pilgrimage (the 
latter rising te its climax at the pros- 
pect of a week in Britain on minced 
beef and sog, with rhubarb and cus- 
tard to follow). 

This year’s event promises to out- 
strip all its predecessors, for whilst 
the main hazards along the cross- 
- channel routes will remain in the cap- 
able hands of British Railways, ably 
assisted by H.M. Customs and Ex- 
cise, it is understood that negotiations 
are afoot to tear up all the: runways 
at southern airperts, thereby afford- 
ing the visitor a fascinating detour to 
Wick and the exhilarating prospect of 
an all-night journey in the corridor of 
a slow train te Euston. 

But it is net so much the journey 
_ with which we are concerned, as the 
Mecca at the end of it. In order that 
the foreign visitor may find it even 
better to arrive than to travel hope- 
fully, the following hints have been 
compiled; these, if followed, should 
ensure that every overseas guest gets 
what he is asking for. 

_A “must” in the intending visi- 
tor’s travelling kit is a small device 
called a Dia-faed. This is a deaf- 
aid in reverse. The more sophisti- 
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cated models employ a microphone 
input to a —I124dB transistorized 
attenuator, which in turn feeds an 
earpiece, but simpler versions are 
available which consist of wads of 
cotton wool stuffed in the aural 
meatuses (or. lugholes, as the British 
patois has it). The constant use of 
either instrument will greatly enhance 
the visitor’s comfort, as the British, 
to a man, are convinced that anyone 
with a foreign accent is ipso 
facto, stone deaf and accordingly con- 
duct any conversation with him at a 
level of 12dB up, and in tones 
otherwise reserved for imbeciles. 

The tourist would be well advised 
to be constantly on his guard, never 
taking even the most. insignificant 
detailat its face value. Consider, as 
an instance, the apparently innocuous 
title of his goal, The TV & Radio 
Exhibition. This, to the earnest 
overseas student, carries with it the 
clear implication that in Britain tele- 
vision is not a form of radio com- 
munication at all. Does it, he is 
tempted to wonder, function by 
means of suction and mirrors? Allay 
your fears, brother. No matter what 
the British may try to make you 
think, their television system uses 
lines just the same as yours, only not 
so many of them. 

Then again, he will find that many 
Britons call the exhibition “ Radio- 
lympia.” This is a telescoping of the 
two words “ Radio ” and “ Olympia,” 
the latter being a place where exhibi- 


LE DOUBLETALK 


By “VECTOR” 


tions are held, but not the Radio 
Exhibition. That is precisely why 
the British speak of Radiolympia. It 
is just another example of perfidious 
Albion at work, bedevilling the hap- 
less foreigner, who, if he incautiously 
‘books to Olympia on the under- 
ground will be told he really wants 
Kensington and will surely find him- 
self stranded in a savage locality 
called Earls Court, from which an 
elongated slug (laughingly called a 
train) runs to the Olympia station 
only when there is an R in the 
month. The more intrepid may, by 
engaging native bearers, safari to 
Olympia, but this is all rather futile 
as the exhibition is at Earls Court 
anyway. . 

The Radia Show (another alias) is 
held in a massive architectural mon- 
strosity somewhat resembling an 
airship hangar gone to seed. This 
year the stands are to be confined to 
the ground floor, in order to avoid 
the distressing mishap of 1962 when 
two unwary visitors climbed to an 
upper gallery without donning 
oxygen masks, perishing miserably 
and creating an international incident 
simultaneously. It is rumoured that 
if this diminution of exhibits proves 
a success and that if the trend to- 
wards microelectronics continues, 
next year’s show will be held in a 
telephone kiosk. 

It is only to be expected that age- 
old British institutions should be 
steeped in tradition, and the Radio 


447 


Show is no exception. One of the 
more fascinating of these is the 
Electrician’s Strike, which takes 
place about two days before opening 
day, thereby affording the privileged 
spectator the sight of anguished 
technicians struggling by candlelight 
to get their wares in some semblance 
of order against the deadline. 

On entering the exhibition, one 
might well be daunted at the vista of 
avenues of stands. There is no 
occasion for despondency. All the 
radios look and sound alike, and the 
television pictures, although differing 
in- content according to which of the 
three channels is being used, are 
only otherwise distinguishable in 
that the high-quality channel is per- 
haps slightly inferior to the other 
two. In short, when you have seen 
one you have seen the lot. 

Nevertheless, if conscience 
demands that a ritual sampling of 
stands be undertaken, the foreign 
visitor will at first be gratified to 
find that certain of the more en- 
lightened manufacturers have pro- 
vided for aching feet and dry throats 
by building little oases furnished with 
deep arm chairs and a working model 
of a bar, the latter presided over by 
an accommodating barmaid in 3-D. 

Alas! No Eden is without its 
serpent, and our foreign friend may 
find violent hands laid upon him by 
a brutal and licentious sales staff who 
will cast him into outer darkness 
with expedition, in .default of his 
providing the requisite open sesame. 

The wise traveller will have come 
already provided against this em- 
barrassing contingency by arming 
himself ‘with a supply of visiting 


cards engraved with any name but 
his own, and the legend “ CHIEF 
BUYER ” in bold print, followed by 
the name of any well-known Con- 
tinental buying organization. He will 
find, on production of one of these 
that even visiting Royalty will be 
brushed aside in the rush to ensure 
his creature comfort. It all goes to 
prove, if proof be needed, that at 
heart the British are a simple folk, 
with one simple requirement. Money. 

“A camel,” runs the proverb, “is 
a horse designed by a committee.” In 
Britain nothing is ever done until a 
committee has brooded over the 
matter for years, and so the output of 
camels is prodigious. Two resident 
camels, the B.B.C. and I.T.A., have 
the two biggest stands in the show, 
and to observe their audience-wooing 
techniques at Earls Court is one of 
life’s more moving experiences. 

The foreign guest, while observ- 
ing that both broadcasting organiza- 
tions are wholly dedicated to the 
service of the Great British Public in 
that they both peddle similar brands 
of American corn, may be forgiven 
for wondering where the difference 
between them lies. It is absolutely 
fundamental. Whereas the I.T.A. 
permits advertisements on condition 
that they are paid for, those appear- 
ing on B.B.C. screen are made en- 
tirely without charge. 

Another difference is that the 
I.T.A. is not permitted to set up 
sound broadcasting stations, which 
are the monopoly of the B.B.C. At 
least, the B.B.C. thought so until a 
while back, when someone played a 
rather horrid trick by transmitting 
from ships lying outside the three- 
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mile limit. As far as can be ascer- 
tained there is no foundation for the 
rumour that the B.B.C. is negotiating 
the purchase of a submarine. 

One of the great mysteries of the 
Radio Show is intimately connected 
with foreign visitors. The British 
manufacturers, who appreciate to the 


full the value of appealing to the 


overseas customer’s cheque-book in 
its own tongue, ensure that each 


stand carries a full complement of 


multilingual experts. 
tainly there all right-first thing in 


the morning, for a ceremonial count- — 


ing is carried out om every stand. 
Then the doors open and—presto!— 
every single one disappears into thin 
air, leaving the foreigner to cope with 
explanations in Old Etonian, a 
language which is not widely under- 
stood on the Continent. Or in this 
country either, for that matter. 


One final word of warning. The 


foreign customer, assuming that he 
has managed to place an order, 
should take the utmost care to en- 
sure that what he thinks he is getting, 
and what he is going to get, is one 
and the same. 
nation which calls capacitors “con- 
densers”? because they do not con- 
dense, and refers to frequency 
changers as “ first detectors ” because 
they do not detect—a nation like 
that, I suggest, is capable of any- 
thing. Let us hope, my, friend, that 
having ordered 500 gross of transis- 
tors—those little specks of semi- 
conductor—you do not ‘arrive home 


to find the local quayside submerged - 


under a mountain of- ¢iny< portable 
radios, all 


Britannia.” 
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The prediction curves. show the median 
MUF, optimum traffic frequency and the lowest usable 
frequency (LUF) for reception in this country. 
the standard MUF, the LUF is closely dependent upon 
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such factors as transmitter power, aerials, and the type 


of modulation. 
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The LUF curves shown are those 
drawn by Cable and Wireless Ltd. 
telegraphy and assume the use of transmitter power of 
several kilowatts and rhombic aerials. 

The LUF is also a function of the local noise level. 
Thus, given identical equipment at the two ends of 


for commercial may differ. 


the circuit, the values of LUF for the two directions 
During this month, considerably higher 
noise levels would be expected at night in Hongkong 
than. in London. 
Honkong path might be expected to be some 4Mc/s 
higher for the period 1400-1800 GMT. 


Thus, the LUF for the London— 
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WORLD OF WIRELESS 


Co-ordinating Research 


WITH the object of “encouraging and co-ordinating 
research in the field of radio and electronic science” the 
National Electronics Research Council has been set up 
under the chairmanship of Admiral of the Fleet Earl 
Mountbatten. N.E.R.C. is ae joint Government-industry 
enterprise and the governing body consists of the per- 
manent secretaries and other representatives of all the 
interested Government departments, representatives of 
universities and the chairman or other nominee of the 
twelve largest electronics manufacturing companies.* 

N.E.R.C. is not a research organization but a central 
co-ordinating body which plans to highlight gaps in 
research, show where additional effort is needed, suggest 
priorities and prevent unnecessary duplication of 
research. It aims to ensure that new ideas arising from 
defence projects which are released from the “ Secret 
List” and those arising from the more speculative 
research in universities, are made available for adoption 
and exploitation by industry with the minimum of delay. 

The retrieval of information from the vast quantity of 
published material is to be undertaken through a central 
information service. The Council will also keep under 
review the granting of scholarships and awards for elec- 
tronics research. 

In a nutshell; the Council aims to marry the needs of 
the Government in the defence field with the enterprise 
of the radio and electronics industry. 


*The following were nominated by the Conference of the Elec- 
tronics industry—Sir Leon Bagrit (Elliott-Automation), M. Clark 
(Plessey), S. S.. Eriks (Mullard), S. Z. de Ferranti (Ferranti), 
O. W. Humphreys (G.E.C.), Sir Joseph Lockwood (E.M.I.), 
G. S. C. Lucas (A.E.I.), Lord Nelson of Stafford (English Elec- 
tric), Sir Gordon Radley (Marconi), C..O, Stanley (Pye), Sir 
Jules Thorm (Thorn Electrical) and F. C. Wright (S.T.C.), 


World Space Communications 


AGREEMENTS were reached at the 18-nation confer- 
ence held in Washington at the end of July for the 
provision of a global communication satellite system. 
These provide that the design, development, construc- 
tion and establishment of the satellites themselves and 
the ground installations for their control, will be a 
cO-operative international enterprise. The telecommuni- 
cations ground stations will be owned by the countries, 
or groups of countries in which they are located. Control 
will be exercised by a 12-man international committee, 
on which the U.S.A., Canada, Australia, Japan; the U.K. 
and seven other European countries will be represented. 
_ The United States Communication Satellite Corpora- 
tion (Comsat) will act as the manager for the. space 
system, pursuant to the general policies of the inter- 
national committee. The U.K. will contribute about 
£6M to the system representing 8.4% of the total, 
compared with 6.1% each from France and Germany, 
3.75% for Canada, 2.75% from Australia and 61% from 
the U.S.A. 


Licence for Pay Television 


THE first licence for a subscription television service 
in this country has been awarded to Telemeter Pro- 
grammes Ltd., a subsidiary of British Telemeter Home 
Viewing. It permits the company to operate pay tele- 
vision for a trial period of up to three years in South 
West London. The trials must start by September 
1965 and the cempany will be permitted to provide up 
to 50 hours ef programmes a week. The trials will 
be conducted in the Wimbledon, Mitcham, Merton and 
Morden areas, where it is hoped to link between 2,500 
and 3,000 subscribers to the service. 
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Higher Priority for the Industry 


WHEREAS in 1955 U.K. manufacturers were contribut- 
ing 10% to the total world exports in electronic equip- 
ment, in 1963 the U.K. share was only 1.5%. These 
figures were given by The Rt. Hon. Edward Heath, 
M.B.E., Secretary for Industry, Trade and Regional 
Development and President of the Board of Trade, 
when addressing the Radio Industries ‘Club. He added: 
“This shows how big the task is for the electronic 
industry . . . I want to see the country giving a much 
higher priority to the industry and all connected with 
it. Not only the production and manufacture, but 
also the scientific research and development.” 


British Association Meeting 


SINCE mentioning last month one or two papers from 
the preliminary programme of the British Association 
meeting at Southampton (26th Aug.-2nd Sept.) we have 
received the full programme in which there are many 
other papers which may be of interest to readers. J. A. 
Ratcliffe’s address on “The sun and the ionosphere ” 
on 28th August .is followed by two others by authors 
from the D.S.I.R. Radio Research Station—Dr. D. A. 
Bryant on “Particles from the sun” and Dr. J. W. 
King on “The top of the ionosphere”, On the 27th 


An eagle’s-eye view.—A sketch of the B.B.C./I.T.A. mast to 


be erected by B. I. Construction Co. at the Winter Hill 
station of the |.T.A. it will be 1000 ft tall and accommodate 
four u.h.f..and two v.h.f. television aerials and a Band II aerial 
in the glass-fibre covered tobmast. Similar cylindrical masts 
are to be erected at Emley Moor, Yorks, and Belmont, Lincs. 
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I. Macwhirter, of Thorn-AEI Radio Valves and Tubes, 
deals with “Recent developments in colour television”. 
S. Ratcliffe (Royal Radar Establishment) will give a 
paper on “Computers and air traffic control” on Ist 
September. Prof. G. D. Sims, of Southampton Univer- 
sity, introduces the session on the Ist covering methods 
of electrical communication during which W. J. Bray 
(Post Office Research Station) will deal with communica- 
tion satellite systems and Dr. W. A. Gambling (South- 
ampton University) optical communications. During 
the Meeting an electronics exhibition is being staged 
in the laboratories of the University’s Department of 
Electronics. 


International Standardization—As a result of the 
recent meeting of the International Electrotechnical 
Commission in Aix-les-Bains, France, a number of draft 
recommendations for international standards will be cir- 
culated to national committees for approval. The new 
chairman of the British National Committee is S. E. 
Goodall, of A.E.I. (Woolwich). Among the. draft 
recommendations is one concerned with graphical 
symbols for inductors, transformers, electronic tubes, 
valves and rectifiers. Another covers characteristics of 
sound-system amplifiers. One of three new technical 
committees set up by I.E.C. will deal with the reliability 
of electronic components and equipment. 


Components and Materials—During next year’s 
Components Exhibition at Olympia (18th-21st May) a 
joint conference on components and mater-als used in 
electronic engineering is to be held by the I.E.E., the 
L.E.R.E. and the U.K. section of the LE.E.E. The con- 
ference, which will be from 17th-21st May, will cover 
recent developments in active and passive components 
(including integrated circuits) and in the materials of 
which they are made. Thermionic and cold-cathode 
valves will not be included, neither will applications 
except in so far as they influence component design. 
Further particulars are Ao pems from the I.E.E., Savoy 
Place, London, W.C.2 


Stockholm Electronics Show.—More than 50 British 
firms will be taking part in the British Electronic Com- 
ponent and Instrument Exhibition to be held in Stock- 
holm from 13th to 16th October this year. This 


exhibition is the largest of the series held in Stockholm 
over the last 15 years under the auspices of the 
Component 


Radio and _ Electronic Manufacturers’ 


Federation. 


Each integrated circuit in which this iiousefiy is simulating 
interest contains 22 transistors and 6 resistors. The chips, 
made by Sylvania Electric Products Inc., measure 0.05 x 0.05 x 
0.006 in and are designed for missile and aircraft guidance 
systems, 
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The Postmaster-General has announced that the Post — 


Office Research Station, which has been at Dollis Hill, 
London, since 1921, is to be moved in four or five 
years’ time to the vicinity of Martlesham, Suffolk. The 
Research Station with its outstations at Eastcote, Middx., 
Backwell, Som., and Castleton, Mon., has a staff of 
nearly 1,500 of which about one third are scientists 
or engineers. 


A commemorative stamp is to be issued later this year 
by the United States Government to mark the 50th 
anniversary of the founding of the American Radio 
Relay League in, 1914. The A.R.R.L. is preparing a 
“first-day cover” envelope. Details will be available 


from the League (225 Main Street, pita Conn.) | 


in* September. 


International Amateur Radio:—Throughout the 48 
hours of the second international amateur radio conven- 
tion being held in Geneva on 5th and 6th September, 
the station of the International Amateur Radio Club 
(4U1ITU) will be transmitting on all amateur bands. 
The theme of the convention is “ Future of Amateur 
Radio—Ham-Tech-Aid.” 


Broadcast Receiving Licences.—In the first half of 
1964, the number of combined television and sound 
receiving licences increased by nearly quarter of a 
million to 13,010,335. Sound only licences, which in- 
clude those issued for car radio, dropped by 129,000 
to 2,962,969, whilst the number of car radio licences 
rose by 23,500 to 592,349. 


“Colour Television by Wire” is the subject of the 
first meeting of the 1964/5 programme of the Tele- 
vision Society. The paper, by E. J. Gargini, of Redif- 
fusion Research, will be read on 18th September at 
7.0 at the I.T.A. headquarters, 70 Brompton Road, 
London, S.W.3. 


Receiver Styling:—The eighth international exhibition 
of cabinet styling accessories is being held in the Hotel 
Russell, London, W.C.1, from 29th September to Ist 
October. Organized by Radio Industry Exhibiticns on 
behalf of the British Radio Equipment Manufacturers’ 
Association it will be open each afterneon from 2.0 to 
6.30 to representatives of industry on the piesrptiaton 
of a business card. ; 


Be 


VASCA Officers.—The new chateiaeae of the Elec- 
tronic Valve and Semi-Conductor ~Manufacturers’ 
Association is C. A. W. Harmer, of Pye Ltd., who is 
also chairman of the general management committee. 
R. H. Deighton (English Electric Valve Co.) is now 
chairman of the committee concerned with industrial 
valves and tubes, and Dr, E. G. James (G.E.C.), chair- 
man of the semiconductor devices management com- 
mittee, 


“Current Papers” is the title of a new monthly 
broadsheet being issued by the I.E.E. “to help the 
electrical and electronics engineer to learn at a glance 
what recent papers relevant to his subject are avail- 
able.” It lists titles of articles which have appeared 
in some 150 British and overseas periodicals during the 
previous month. Each issue will include. 600-700 refer- 
ences, and the annual. subscription is £1.. 


How Colour T Television Works.—‘A plain man’s guide : 


to colour television” is the title of a recent booklet 
prepared by Associated TeleVision Ltd., 17 Gt. Cum- 
berland Place, London, W.1. Compiled by T. C. Mac- 
namara (Technical Counsellor of A.T.V.); it describes 
—in question and answer form—how colour television 
works, after briefly touching on the principles of mono- 
chrome receivers. 
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Electronics Advisory Board.—The Electrical Research 
Association has announced that the following people 
have accepted invitations to serve as members of the 
Electronics Advisory Board: Dr. L. G. Brazier (B.1.C.C.); 
R. J. Halsey (G.P.O. Research Station); Dr. G. L. 
Hutchinson (R.R.E.); B. N. MacLarty (Marconi); and 
D. S. Ridler (S.T.C.). The existing members of the 
Board, under the chairmanship of Sir Harold Bishop, 
are: E. Alexander (A.E.I.); R. J. Clayton (G.E.C. Elec- 
tronics); W. Gregson (Ferranti); P. F. Mariner (Elliott); 
and Prof. C. W. Oatley (Cambridge University). 


The Institute of Sound and Vibration Research is 
holding a three-day course on practical noise control, 
covering acoustics, moise measurement, subjective 
assessment and technical principles of noise control, 
at Southampton University from 16th September. 


_Semiconducter Rectifier Diodes.—Guidance on the 
minimum data to be quoted by a manufacturer of semi- 
conductor devices in describing his products for general 
sale is given in B.S. 3771 “ Recommendations on semi- 
conductor rectifier diodes (mono-crystalline).” This 
publication is divided into three main sections covering 
essential ratings and characteristics; methods of 
measurement of electrical characteristics; and assess- 
ment of working conditions. Copies of B.S. 3771 may 
be obtained, price 10s (plus postage), from the B.S.I. 
Sales Branch, 2 Park Street, London, W.1. 


Isle of Man TV.—Answering a question in the 
House recently as to whether he will grant a licence 
for the transmission of commercial television pro- 
grammes in the Isle of Man on similar power to com- 
mercial stations operating in the United Kingdom, the 
Postmaster-General, Mr. Bevins, replied: “The I.T.A. 
is building in the island a satellite station which will 
broadcast Border Television programmes on Channel 
8. The Authority hopes to have the station in service 
in the first half of mext year.” E.M.I. Electronics 
Ltd: has received an order from the I.T.A. for the 
aerial which will be horizontally polarized and have an 
e.r.p. of 9kW. 


A. conference on solid state physics is being organized 
by the Institute of Physics & Physical Society for 5th to 
8th January next year at the H. H. Wills Physics 
Laboratory, University of Bristol. Provisional pro- 
grammes and application forms are available from the 
organizers at 47 Belgrave Square, London, S.W.1. 


New Cable Repair Ship.—C.S. Enterprise, a 4,300- 
ton (gross) repair ship is the latest addition to the 
cableship fleet-of Cable and Wireless Ltd. She was 
built at a cost of over £1,250,000 and is fully equipped 
for carrying out repairs to all types of deep-sea cable, 
including coaxial cable with submerged repeaters. C.S. 
Enterprise is the fifth Cable and Wireless ship so 
equipped and will be based in the Far East. 


PERSONALITIES 


Captain C. F. Booth, C.B.E., 
M.LE.E., who recently retired from 
the post of deputy engineer-in-chief 
at the Post Office, has been appointed 
communications consultant to 
Plessey-U.K. Ltd. Of Captain 
Booth’s 40 years in the Post Office 
he spent 25 at the Dollis Hill Re- 


Captain C. F. Booth 


search Station. His last major assign- 
ment was responsibility for the 
design and installation of the Goon- 
hilly Down station for satellite com- 
munications. 


H. G. Lillicrap, B.Sc., A.M.I.E.E., 
is the new director of the Radio Ser- 
vices Department at the Post Office 
in succession to A. Wolstencroft, 
C.B., who, as announced in the July 
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issue, has become deputy director 
general. Mr. Lillicrap was in the 
G.E.C. Research Laboratories at 
Wembley before joining the Post 
Office as a probationary assistant 
engineer in 1936. He then spent 
nearly ten years at the Post Office 
Research Station on the design of 
transmitters and receivers and in 
1947 moved to. the Radio Branch at 
Headquarters where he was con- 
cerned mainly with frequency allo- 
cations. In 1951 he went into the 
Overseas Telecommunications De- 
partment (now the External Tele- 
communications Executive) of which 
he became deputy director in 1958. 


D. L. Phillips, M.M., B.Sc., 
A.M.1.E.R.E., general manager of 
Mills & Rockleys (Electronics) Ltd., 
of Coventry, since 1960, has become 
managing director, in place of H. G. 
Ellinger who is now chairman. Mr. 
Phillips was works manager of 
Technograph Electronic Products 
Ltd. before joining the Mills & 
Rockleys group as consultant in 
1958. During the war he served in 
the R.A.F. as a technical signals 
officer and immediately prior to 
joining Technograph was with Ples- 
sey. 


William Logan, sales director of 
Avo and a director of Taylor Elec- 
trical Instruments (both members of 
the Metal Industries Group), is the 
new president of the Scientific In- 
strument Manufacturers’ Association. 


Mr. Logan, who has served on the 
council of S.I.M.A. since 1949, joined 
Avo as contracts manager in 1952. 
He served with R.E.M.E. during the 
war, retiring with the rank of major, 
and spent several’ years on radar 
development at, what is now the 
Royal Radar Establishment, Malvern. 


- William Logan 


K. A. Russell, B.Sc., A.M.I.E.E., 
chief engineer of the British Relay 
Group since 1947, has been elected 
to the board. Mr. Russell graduated 
at Leeds «University in 1941 and 
joined the R.A.F., in which he was a 
signals/radar instructor at Yatesbury 
for four years. In 1946 he joined 
British Relay Wireless and took 
charge of research. He was president 
of the Society of Relay Engineers for 
1952/54. 
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Air Comdre. Anthony G. Powell, 
A.M.LE.E., director of technical 
policy at the Air Ministry since 
March 1962, has been appointed to 
the new Ministry of Defence post of 


director of radio (air). After passing - 


out of the R.A.F. College, Cranwell, 
as a pilot in 1932, he later took a 
course at the Electrical and Wireless 
School, Cranwell. He held a number 
of senior signals appointments in the 
Service during the war following 
which he commanded No. 70 Radar 
Wing in Scotland and Northern 
England. Air Comdre. Powell was 
from 1955-57 chief of the Electronics 
Branch at Supreme Headquarters 
Allied Powers Europe and in 1958 
went to Signals Command H.Q. as 
senior air staff officer. 


Paul Spring, A.M.I.E.R.E., who 
joined Grundig (Great Britain) Ltd., 
on its formation in 1952 and since 
1955 has been chief engineer, has 
been appointed to the board as tech- 
nical director. Mr. Spring was with 


Paul Spring 


Thermionic Products working on the 
design of tape recorders and dictating 
machines prior to joining Grundig. 
He is a member of the dictating 
machines committee of the British 
Standards Institution. 


Consequent upon the death of 
Mr. Perring-Thoms, recorded below, 
C. E. M. Hardie has been appointed 
chairman of Radio Rentals Ltd., 
which has become the holding com- 
pany of the Group and a new 
operating company Radio \Rentals 
(U.K.) Ltd. has been formed to con- 


duct the rental business. J. C. 
O’Regan has become managing 
director of the new company 


and W. W. Warnes, who is manag- 
ing director of Baird ‘Television 
Lid. the group’s manufacturing 
company, has been elected to the 
board of the holding company. 
When the acquisition of Rentaset 
Ltd. has been completed J. W. C. 
Robinson, chairman of Rentaset, is 
to become managing director of the 
holding company, Radio Rentals 
Ltd., and group chief executive. 
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Captain Robert A. Villiers, C.B.E., 
A.M.I.E.E., R.N. (Retd.), director of 
the Scientific Instrument Manufac- 
turers’ Association for the past five 
years, has become director (a new 
post) of the Electronic Engineering 


Captain Robert Villiers 


Association. Capt. Villiers, who at 
one time commanded the Admiralty 
Underwater Countermeasures. & 
Weapons Establishment at Havant, 
has been acting as secretary of the 
Conference of the Electronics Indus- 
try since it was set up a year ago. 


V. Pereira-Mendoza, M.Sc.Tech., 
M.1.E.E., head of the department 
of electrical engineering at 
Borough Polytechnic, London, has 
been appointed vice-principal of the 
Polytechnic. Mr. Mendoza, who is 
57, is a graduate of Manchester 
University and has held his present 
position for the past seven years. He 
served with the Royal Corps of 
Signals during the war and attained 
the rank of major. 


the’ 


H. F. Humphreys, who was 
engineer-in-charge at several B.B.C. 
stations, including Droitwich, before 
going overseas, has been appointed 
chief engineer of Radio Uganda. He 
was lent by the B.B.C.. to the 
Hellenic National Broadcasting 
Institute as technical adviser over 
the period 1948-54 and was largely 
responsible for the post-war develop- 
ment of broadcasting in Greece. ~ 


OUR AUTHORS 


K. E. Hancock, the second of 
whose series of articles on micro- 
wave techniques appears in this 
issue, has been with the Canadian 
Marconi Company since 1962. He 
joined as a _ senior development 
engineer and is now senior project 
engineer in charge of the microwave 
components section of the tele- 
communications department. Mr. 
Hancock was educated at the South 
East London Technical Institute 
and joined the R.A.F., in which he 
was commissioned and worked 
mainly on air radar. He left the 
R.A.F. in 1960 and joined W. H. 
Sanders Ltd., at Stevenage, where 
he was deputy head of the micro- 
wave development group when he 
left to go to Canada. 


M. F. Radford, M.A., the first part 
of whose article on logarithmic 
dipole aerials appears on page 424, 
has been chief of the aerial research 
section in Marconi’s Research Divi- 
sion since 1960. 
matics at St. John’s College, Cam- 
bridge, and also studied electrical 
engineering before joining the Mar- 
coni Company as a graduate appren- 
tice in 1953. A year later he went 
into the Research Division to work 
on microwave aerial scanning 
systems. He is 35. 


OBITUARY 


Albert Beaumont Wood, OBES 


D.Sc., who died on 19th July, aged 
70, was an acknowledged authority 
on electroacoustics and in particular 
on underwater sound. After graduat- 
ing from Manchester under Ruther- 
ford, Dr. Wood joined the Board of 
Invention and Research in 1915 to 
work on hydrophones and other 
anti-submarine devices and in 192] 
joined the Admiralty Research 
Laboratory at Teddington, of which 
he became Superintendent in 1943. 
His text-book “Sound,” first pub- 
lished in 1930, is still one of the 
fundamental source books on 
acoustics. 


Percy Perring-Thoms, founder, 
chairman and managing director of 
Radio Rentals Ltd., died on 31st 
July, aged 64. He started a radio 
retail. business in Brighton in 1930 
and from this grew the present radio 


and television rental organization 
which a few years ago acquired the 
trade name Baird. To help per- 
petuate the name of the television 
pioneer Mr. Perring-Thoms initiated 
the Baird Travelling Scholarship 
which is awarded annually by the 
Television Society. 


G. T. Syminton, engineer-in- 
charge (transmitters) in the Uganda 


Broadcasting Service, died in Mulago ~ 


Hospital, Kampala, on 6th July, 
aged 44. As a wartime officer in the 
Royal Corps of Signals Mr. Symin- 
ton was intimately concerned with 
the installation and operation of the 
high-power transmitters at Radio 
Ceylon. He joined the Marconi 
Company after the war and first 


went to Uganda in connection with — 
the establishment of a Police Radio 
Service in 1954. He later transferred 
to the Uganda Broadcasting Service. 
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Marconi Self-Tuning H.F System 
—the first in the world to be station 


saves 85% 
floor space 


Transmitters can be mounted side by 
side and back to back or against a 
wail; built-in cooling fan; no external 
air-ducts. These features lead to 
smaller, simpler, cheaper buildings 
ormore services in existing buildings. 


zs r Z = 

simplicity 

R.F circuits have only three tuning 
controls and two range switches. 
Final valve can be replaced in 30 
seconds. Miniature circuit breakers 
(used instead of fuses throughout) 
can be reset instantly. All sub- 
assemblies are easily tested because 
they are electrically complete units. 


: planned from input to output 


breakthrough 


MST 7zkW transmitter 
H1100 series 


An h.f linear amplifier transmitter for high-grade telecommunications. 
Frequency range: H1100 and H1101, 4—27.5 Mc/s 
H1102 and H1103, 2—27.5 Mc/s 
Output power: 7—8 kW p.e.p, 5—6 kW c.w. 
The H1100 series meets all CCIR Recommendations. 


rugged 
reliability 


Stainless steel shafts in ball-bearings 
in rigid machined castings; stainless 
steel spur gears meshing with silicon 
bronze; heavy r.f coil contacts with 
high contact pressure—some exam- 
ples of design features giving long 
term endurance and_ operational 
reliability. Specified performance 
achieved with ample margins. 


self-tuning 


Types H1101 and H1103, used with 
MST drive equipment, give one-man 
control of an entire transmitting 
station and continuous automatic 
aerial loading. 


MANUAL TUNING 

Manually tuned versions, types H1100 
and H1102, are available which, when 
fitted with built-in drive units, become 
entirely self-contained transmitters for 
four spot frequencies and all types of 
modulation. 

Manual tuning takes less than 60 
seconds, 
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Marconi telecommunications systems 
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output ona 
single B9A base 


“=| double 
R ELLSO | output 


pentode 


The BRIMAR type ELL80 is a miniature double output pentode with a common 
cathode connection. If has an anode dissipation of 6 watts for each section, 
and can be used as an audio output valve for stereo amplifiers or push-pull 
circuits, or for servo circuits and similar applications where a balanced output 
is required. The heater is intended fo: use in parallel connected heater circuits. 


STEREO CLASS ‘A’ Single ended MONO CLASS ‘B’ * Push-puil operation 


(each section) : 

Va 250V 

Vga 250V_ 

Vai —12V 

lao) 2x limA 

la (max. sig.) 2x 28°5mA 
1 g2 (0) 2x 23mA 

| g2 (max. sig.) 2x 86mA 
Vgt’—g1” (r.m.s.) 17V Smee 


Vis 250V 
V2 250V 
Rk (common) 1600, 
1a(0) . 24mA 
1 g2(0) 4-5mA 
Vin (r.m.so : 4-2V 
Ra 10kQ 
cae . ea Ra’—a’ 10kQ 

t eo Pout S-2W 

: Dtot . 5% 

Ask for Data sheets 


Thorn-AE\ Radio Valves & Tubes Ltd. 155 Charing Cross Road, London WC2. GERrard 9797 
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PHASEMETER of this type has a wide range 
of applications. It can be used for phasing 
stereo sound equipment, for checking wide- 
band phase shifters in single sideband transmitters, 


es for testing filters, phase equalizers, feedback ampli- 
fiers and networks as well as for routine checks of 


loudspeakers, microphones and other transducers. 


_ With simple accessories it can be used to measure 
the velocity of sound in air or other media. 


‘ One method of measuring the relative phase of 


vee two sinusoidal signals is to apply each one to a 
- limiter or clipping amplifier so that rectangular out- 


put waveforms are produced with steep leading and 
trailing edges. Phase difference between the original 
sinusoids is then represented by the time difference 
between corresponding points on the two wave- 
forms, e.g. the instants of zero-crossing. To measure 
this time difference in analogue form as a fraction 
of the duration of one cycle of the input signal the 
two square waves may be coupled to the inputs of 
a flip-flop or toggle in which the state is changed 


by one of the square waves and then changed back 


again by the other One flip-flop output is a rectan- 
gular wave in which the mark-to-space ratio depends 


on the relative timing of the switching step-voltages 


or pulses. The output of the other half of the flip- 
flop is the inverse or complement of the first. When 


~ one is turned off the other is hard on. 


In the case of transistor flip-flops the collector 


voltage of the “on” transistor is its saturation 


ay 
‘t hend 


voltage, normally a fraction of one volt; that of the 


- “off” transistor is almost equal to the supply 


voltage. If a high-resistance d.c. voltmeter is con- 
nected across one output of the flip-flop, while this 
is being switched, the voltage will alternate between 
the two extreme limits and the average meter read- 
ing will indicate the proportion of the total time 
during which this particular transistor has been held 
“on.” For example, assuming that the transistor 
saturation voltage is 1 V and that the power supply 
is 12 V, then a meter reading of 6.5 V or $ (14+-12)V 
would show that the flip-flop had been on for half 
the time. This corresponds to an exact square-wave 


‘output and shows that the phase difference between 


the original sinusoids must have been 180 degrees. 
The principle of a phase-measuring circuit using 
this technique has been described by J. R. Wood- 
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TRANSISTOR 
AUDIO-FREQUENCY 
PHASEMETER 


By F. BUTLER, 0.B.£., B.Sc., M.I.E.E., M.1LE.R.E. 


bury’. The instrument to be described is based on 
Woodbury’s arrangement, modified to give greater 
sensitivity, higher input impedance and better per- 
formance at low audio frequencies. It also makes 
use of a flip-flop stage which is a standard item of 
commercial equipment, available cheaply from 
several manufacturers. The labour of designing, 
assembling and wiring these is no longer worth 
while from the user’s point of view. 

Another phasemeter, using thermionic valves, but 
working on basically similar principles, has been des- 
cribed by T. E. Reamer”. It employs six double 
triodes and a gated-beam dual-grid tube, covers the 
frequency range 20c/s to 50 kc/s, accepts sine, saw- 
tooth and rectangular input waveforms (without 
adjustment), between 0.5 and 60V r.m.s. and indi- 
cates over phase ranges of +180 degrees with an 
error not exceeding +3 degrees up to 20kc/s, rising 
to +7 degrees at 50kc/s. Reamer’s paper is a 
model of lucidity and, besides going into great detail 
on the design of the actual instrument, contains an 
excellent survey of various phase-measuring tech- 
niques, complete with a useful bibliography. As it 
stands, the input requirements of Reamer’s circuit 
make it unsuitable for use with transistor equip- 
ment or other low-level signal sources. Twin- 
channel pre-amplifiers of approximately equal gain 
and exactly equal phase shift (time delay), would be 
necessary to increase the sensitivity by a factor of 
say 10 to 100. 

By modest relaxations of the specification it is 
possible to produce a completely transistorized unit 
of comparable performance. The chief limitation 
is in the acceptable dynamic range of input levels. 
Provided that the inputs are kept within +6 dB of 
the optimum value, the design can be simplified 
without degrading the performance in other ways. 


Design Requirements:—In a general-purpose phase- 
meter, ease of operation, absence of preset controls 
or adjustments, wide frequency range, unambiguous 
phase indications, small size and weight, reliability 
and circuit simplicity are all considerations which 
must be balanced against the requirement for high 
accuracy. For most purposes, errors of + 2 degrees 
+ 2 per cent of the indicated phase angle are 
acceptable. This performance: is achievable over 
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most of the working range using a simple and 
straightforward circuit arrangement, provided that 
the reference and test signals are of approximately 
equal amplitude and come from sources of compar- 
able internal output impedance. If higher accuracy is 
required it can be secured by the use of special cali- 
bration procedures similar to those used when 
making other precision a.c. measurements. Null 
methods or substitution measurements are two such 
- possibilities. 

The wave-shaping processes are most concisely 
described by reference to a block diagram. Fig. 1 
shows schematically the whole range of operations 
which are carried out on the input reference signal 
and on the test signal of which the phase is to be 
determined. It will be seen that, up to the input ter- 
minals of the switching flip-flop, there are two iden- 
tical signal channels with closely matched charac- 
teristics. The various functional blocks will be 
described briefly and then actual circuits will be dis- 
cussed in more detail. It can be said at once that 
the only stage which presents any design problems 
is the limiter. Apart from the use of reasonably 
well matched components and transistors in the 
twin channels, the remainder of the circuit is quite 
conventional. 

We start in each channel with a wideband pre- 
amplifier of moderate voltage gain and very high 
input impedance, such that negligible loading is 
imposed on the two signal sources. The high input 
impedance is achieved by a bootstrap arrangement. 

The limiter stage comes next. It should have 
high gain and is required to produce a good square 
wave output from a low-level sinusoidal input. It 
is surprising how much amplification is required to 
produce from a low frequency sine wave a pulse or 
step voltage with a rise-time of the order of micro- 
seconds. Consider the sine wave e=E sin wt. The 
rate of change de/dt=wE cos wt is clearly a maxi- 
mum when t=0. With E=IV and f=50 c/s, o= 
27f=314 radians per second. Then at t=0, de/dt 
=314 volts per second. It is reasonable to require 
a pulse rise-time rate of 1 volt per microsecond, 
corresponding to de/dt=10° volts per second. The 
gain required from the squaring amplifier is thus 
10°/314=3180, calling for two, if not three, tandem 
stages. Alternatively, the input signal may be 
directly increased in amplitude but this is often 
inconvenient if not impossible. In Woodbury’s 
design there is only one transistor pre-amplifier in 
each channel and this calls for an input of 4 V r.m.s. 
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cat low impedance. 


Block diagram of transistor phasemeter. 


The lowest operating frequency 
is 200c/s but the limit can be lowered by increasing 
the size of the coupling capacitor to the flip-flop 
stage, although this tends to spoil the performance 
at very high frequencies. 

Flip-flops using p-n-p transistors commonly re- 
quire a triggering signal with an amplitude of several 
volts. It may be a positive pulse ora positive 
step voltage with a steep leading edge. Since it is 
difficult to produce this sort of trigger signal by 
means of a limiter, it is preferable to make use of 
regenerative switching circuits to follow a limiter of 
conventional design. A Schmitt trigger circuit is 
one possibility. Here two transistors are d.c. 
coupled by means of a common emitter resistance. 
If the input transistor is biased “off,” the second 
is hard on and saturated. Conversely, if the first 
transistor is forward biased “on,” the second is 
cut off. A small change of bias is sufficient to 
cause switching from one state to the other and there 
is no position of stability between cut-off and satura- 
tion. This Schmitt trigger stage constitutes the third 
block in each channel of the schematic shown in 
Fig. 1. The stage immediately preceding the output 
flip-flop is a pulse-forming network which turns the 


square wave output from the Schmitt trigger into a. 


train of short-duration positive pulses. Each pulse 
in Channel 1 switches the flip-flop from one state to 
the other. Each succeeding pulse in Channel 2 
switches it back again, the time delay between tran- 
sitions being proportional to the phase difference 
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Fig. 2. Transistor test set due to J. J. Klinikowski. 
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between the input sinusoids to Channel 1 and 
Channel 2 respectively. 

The flip-flop itself is a standard Mullard COMBI- 
element, type B 8 920 00, housed in a plastic case 
measuring 2} inX1 inx 13/32 in. It has 10 short 
wire leads for the input, output and power supply 
connections. Circuit details are given later. When 
used for phase measurement, each of the two flip- 
flop outputs is a rectangular wave of the same 
frequency as the input signals to the phasemeter. 
One output is the complement of the other, since 
when one transistor is conducting the other is cut 
off. Phase indications are made on a high-resistance 
d.c. voltmeter which can be connected, through a 
change-over switch, to either of the output terminals. 
This voltmeter can be made direct-reading in phase 
angle. The change-over switch serves to distinguish 
between leading and lagging phase angles. 

With this amount of background we can proceed 
with a detailed discussion of each circuit in the block 
diagram of Fig. 1. These are not complicated but 
the construction and testing of the phasemeter re- 
quires access to a wide-range audio oscillator, a 
multi-range meter, an oscilloscope and a resistance 
bridge or ohmmeter. Reasonably well matched 
transistors and components are required in corre- 
sponding positions in the two signal channels to 
give equal gain and phase shift or time delay. As 
regards the selection of transistors it is sufficient to 
match the d.c. current gains. This can be simply 
accomplished by the test rig shown in Fig. 2, due 
to J. J. Klinikowski®. In this, Ql is a low-power 
transistor, preferably a high gain type, while Q2 is 
the transistor under test. With the supply voltage 

and component values shown, Q2 is caused to draw 
a saturation current, held constant at 10 mA. ‘The 
microammeter measures the base current of Q2 re- 
quired to draw this amount of collector current. 
‘The current gain is 10 mA divided by the measured 
base current. If this is 100 uA or 0.1 mA, the d.c. 
beta is 10/0.1=100. No circuit adjustments are 
necessary and it is obviously possible to calibrate the 
meter so that it is direct reading in current gain. 
It is hardly worth taking the trouble to do this when 
the arithmetic is so simple; 500 »A corresponds to 
B=20, 400 »A to 25, 250 »A to 40 and so on. 

The Mullard COMBI-element requires two power 
supplies, nominally + 6V. The supplies actually 
used are + 6.25 V, stabilized by Zener diodes. The 
earlier stages are operated from these supplies con- 
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Fig. 3. Pre-amplifier circuit. 
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nected in series, i.e. at 12.5 V, to give a greater signal 
handling capability and to provide trigger pulses of 
the requisite amplitude to the toggle circuit. 


Pre-amplifiers:—Two of these are required, details 
of the circuit being shown in Fig. 3. The bootstrap 
connéction gives an input impedance in excess of 4 
megohm. The transistor working point is stabilized 
by d.c. feedback. Except for the component marked 
with an asterisk, matched resistors should be used 
in corresponding positions in each amplifier. The 
starred component, shown as 39k), should be 
selected by trial so that when a test signal is applied 
and gradually increased in amplitude, the onset of 
overload results in symmetrical clipping of the 
positive and negative crests of the output waveform. 
The voltage gain of each amplifier should be almost 
the same, although differences of up to 3dB are 
tolerable. 


Limiters:—Waveform clipping can be accomplished 
in several ways. One possibility is to use a pair of 
diodes (or low-voltage Zener diodes), connected 
back-to-back or in parallel-opposition, and fed from 
a high impedance source. This gives symmetrical 
clipping but provides no voltage gain. Alterna- 
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Fig. 4. 


Limiter circuit. 


tively, an overdriven amplifier may be used as a 
limiter. It might be thought that nothing could be 
simpler than to amplify and clip a sine wave to 
produce a good square-wave output. The difficulty 
is that the clipping must be exactly symmetrical 
and this calls for an independent control of both 
positive and negative clipping levels and for the pre- 
servation of constant bias with variable input sig- 
nals. Asymmetrical limiting causes departures 
from the desired mark-to-space ratio of unity in the 
output waveform, resulting in time-displacement of 
the zero-crossing points and consequent errors in 
phase angle measurements. Cathode-coupled clip- 
pers give a good performance with thermionic 
valves, but the transistor equivalent has insufficient 
gain for the present application. Practical tests 
show that the arrangement of Fig. 4 is superior. 
Two resistors, marked with an asterisk, need to be 
adjusted or selected to give the best waveform over 
a wide range of input signal levels. The best choice 
is determined by observing.the limiter output wave- 
form on an oscilloscope. By using a low-power 5.6 V 
Zener diode in the position shown, the two tran- 
sistors may be d.c. coupled. 

Corresponding components in the two limiter cir- 
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Fig. 5. Schmitt trigger and pulse-forming circuit. 


cuits should be matched to within + 5 per cent. 
The transistors should also be matched in pairs and 
should preferably have current gains in the range 
50-150. 


Schmitt Triggers and Pulse-forming Networks:— 
Two of these are required, wired up as shown in 
Fig. 5. As before, matched components are re- 
quired in the two channels, except for a single 
resistance in the input bias circuit. If this is sig- 
nificantly less than the value shown, the first 
transistor will be turned on while the second is cut 
off. If greater, the situation is reversed. The 
correct resistance value is the average of these two 
extremes. A slight variation of resistance one way 
or the other should cause a sudden switchover of 
production from one transistor to the other. 

The pulse-forming network using two diodes and 
a short CR differentiating circuit produces a train 
of short-duration positive. pulses from the square- 
wave output of the Schmitt trigger. The output 
pulses are used to switch the flip-flop stage now to 
be considered. 


Flip-Flop Stage:—Fig. 6 is the complete circuit dia- 
gram of the Mullard COMBI-element flip-flop, type 


B 8 920 00. It is obtainable in packaged form, ready 
for use. Physical details and pin connections are 
shown in Fig. 7. The unit requires two 6 V power 
supplies, one negative and one positive, connected to 
a common point, normally at earth potential. A 

current of about 6 mA is drawn from the negative 
supply and about 150 »A from the positive source. It 


is convenient to use a centre-tapped power supply — 


unit of say 6.25 V-0-6.25 V. The positive side may be 
loaded by a 1000-ohm resistor which will draw the 
same current as that taken by the flip-flop from the 
negative terminal. Both sides of the power supply 
will then be loaded equally. 2 


Several other. manufacturers, including- Ferranti - 


and Texas Instruments, also produce similar units. 


_They are intended primarily for use as binary coun- 


ters in digital computers and similar equipment. 
Most of them work reliably at switching speeds in 
excess of 100kc/s, which is ample for . phase 
measurements at 20 kc/s or more. 

As previously stated there are two outputs from a 
flip-flop, one of which is the complement of the 
other. When used as a binary counter, each output 
is a square wave but one is of opposite polarity to 
the other. As used in the phasemeter, the outputs 
are rectangular waves with a mark-to-space ratio 
which depends on the time delay between consecu- 
tive trigger pulses and hence on the phase difference 
between the original input sinusoids. 

The mean d.c. output voltage from each flip-flop 
terminal is measured by a 50-microamp meter in 
series with a high resistance. The voltmeter can 
be switched from one output to the other. Ideally, 
each flip-flop output should be zero when the 
associated transistor is turned on and saturated. In 
practice it will be around 0.2V (negative) and so 
the meter will show a finite reading. It is backed 
off to zero by a potential divider consisting of two 
resistances connected across the 6.25 V negative 
supply. 
its collector voltage should rise to —6.25 V but in- 
spection of the flip-flop circuit will show that the 


true figure will be less than this and, unless both 
halves of the flip-flop are identical, the two outputs — 


will be different. For this reason two separate 
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Fig. 6. Muiiard COMBI-element flip-flop and phase indicating voltmeter. 
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When either output transistor is cut off, 
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Fig. 7.. COMBI flip-flop and pin connections. 


voltage-dropping resistances are used in series with 
the basic meter movement in order to compensate 
for these inevitable differences. 
read exactly full scale, in either Output position, 
when the flip-flop is delivering an exact square wave 
output, which corresponds to a phase difference of 
180 degrees between the input reference signal 
applied to one channel and the test signal applied 
to the other. Such a test signal is easily generated 
by means of a small transformer having a centre- 
tapped secondary for producing the anti-phased volt- 
ages. 

The complete phasemeter circuit is shown in Fig. 
8. Component values are as already given in the 
diagrams of the individual units. The one marked 
resistor (1kQ), serves as already mentioned to 
equalize the loading of the positive and negative 


power supplies. The measured current drawn from 


the common point is less than 1 mA. 


Power Supply Unit:—This is detailed in Fig. 9. It 
makes use of a small bell transformer (Friedland), 


ord c 
co 
MY 


The meter should 


HD) [Di 


250 V to 8V, rated at 3 VA. The secondary feeds a 
voltage-doubling rectifier, the d.c. output of which 
is filtered and regulated by two Zener diodes, 6.25 V 
2.25.W. The total current drawn by the phasemeter 
is about 30 mA, | 

To avoid any possibility of hum pick-up by the 
high gain stages of the phasemeter it is best to 
house the power unit in a separate metal case. 
Alternatively, it can be fitted into its own screened 
compartment. Another advantage of a separate 
unit is that it may be replaced by batteries for use 
in special circumstances. 


Construction:—Although the circuits are fairly 
complex, construction presents no particular diffi- 
culties. Some care with layout is required to give 
the greatest possible physical separation between 
the pre-amplifier input terminals and higher-power 
Square wave and pulse circuits. Special screening 
is unnecessary. : 

A compact assembly is made possible if the wire 


‘ends of components are bent over and pushed 


through drilled holes in an insulating panel, point- 
to-point wiring being made on the back of the 
panel as in the case of printed circuits. Using this 
technique it is easily possible to fit the entire circuit 
into a metal case about 9in. X 4in. X 34in. 

Some potential constructors may be put off by 
the cost of transistors and components and by the 
reluctance of some manufacturers to deal with 
individual small consumers. In fact, all parts are 
available cheaply on the surplus market and the 
instrument can be built at a total cost of about five 
pounds. The microammeter is similar to that used 
in the Wireless World audio signal generator. The 
transistors are all Ediswan-Mazda Type XA 102. 
This is an extremely good general-purpose high- 
frequency transistor available from various sources 
at 2s. each. Resistors and capacitors are readily 
available as are 2; W Zener diodes for the power 
supply unit and 250mW Zeners for use in the 
limiter stages. Rectifier and signal diodes are easily 
obtainable at low cast. 

It is a good plan to build, adjust and test the 
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Fig. 8. Compleie circuit diagram of phasemeter. 


- WiRELESS Worip, SEPTEMBER 1964 


AS7 


—6:25V 
© 30mA 


250V 


50c/s © COMMON 


f 


Fig. 9. 


Phasemeter power supply unit. 


various sub-units as they appear on the block sche- 
matic diagram in Fig. 1. 


Testing, Calibration and Operation:—As each sub- 
unit is constructed it should be tested and, where 
necessary, brought up to specification by adjust- 
ment or selection of the few components to which 
special reference has been made. Starting with the 
input pre-amplifiers, these should give a good out- 
put waveform over the range 20c/s to 20kc/s. They 
will normally overload with an input of about 
200mV and, beyond this point, clipping should be 
reasonably symmetrical. In practice, the phase- 
meter readings will be found to change only slightly 
when the pre-amplifier is quite heavily overloaded. 

Next, the starred resistances of the clipper stages 
should be selected or adjusted by trial until a good 
square wave output is observed on the oscilloscope 
over a wide range of variation (say 10-20 dB) of 
input signal level. To make this adjustment it is 
perhaps easiest to use preset or variable resistors, 
set to give the best possible performance, and then 
to replace them by fixed resistors of the nearest 
preferred values. 

Only one adjustment of the Schmitt trigger cir- 
cuits should be necessary. This is to set the value 
of the base bias resistor of the first transistor to 
give the most sensitive triggering characteristic. 
The pulse-forming network following the Schmitt 
stage needs no adjustment. 

If the flip-flop is bought as a unit no adjustment 
is necessary, or indeed possible. Constructed from 
reasonably well matched components it should 
need no subsequent modification. The switching 
signal from the pulse-forming network is large 
enough to give reliable triggering over a frequency 
range much wider than that specified. Calibration 
of the phase-indicating voltmeter is the last opera- 
tion to be undertaken. It should read zero when 
both channel inputs are in phase and should read 
full-scale when they are in phase opposition. The 
first condition is satisfied by adjusting the backing- 
off bias established by the potential divider con- 
nected across the negative power supply. However, 
there is a difficulty which arises at this point. It 
will be recalled that the phasemeter works by deriv- 
ing pulses from each input signal and then using 
one of them to change the flip-flop state. The next 
pulse in the other channel switches it back again. 
If the original signals are very nearly in phase, the 
two switching pulses will be almost simultaneous, 
Before the flip-flop has changed state in response 
to one pulse, the second pulse will attempt to switch 
it back again. If the pulses are absolutely simul- 
taneous the flip-flop will behave like a binary coun- 
ter and give a full-scale meter reading exactly as 
it would if the two inputs were in opposite phase. 
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This ambiguity disappears as soon as the inputs 
differ in phase by one or two degrees at low fre- 
quencies or by some slightly larger angle at 20 kc/s. 
To avoid the difficulty when calibrating the zero 
end of the phase indicator range, a phase lag of 
one or two degrees may be inserted into the test 
channel while supplying the reference channel 
direct from the signal source. 

The 180-degree check point, corresponding to 
anti-phased input signals, is represented by a full- 
scale meter reading. Push-pull signals are most 
simply derived from a transformer with a centre- 
tapped secondary winding. With such an input, 
the two resistances in series with the meter move- 
ment should be adjusted in turn to give full-scale 
deflection with the change-over switch in either 
position. “ 

It remains to mark the two pairs of input ter- 
minals. The reference signal should always be 
connected to one pair and the test signal (the phase 
of which is to be measured) to the other. The 
correct setting of the output switch has still to be 
determined. One position corresponds to a lagging 
and the other to a leading phase. To identify these, 
the best method is to insert a deliberate phase lag 
into the test channel by means of series resistance 
and shunt capacitance. The amount of phase lag 
introduced in this way depends on the signal fre- 
quency, the series resistance and the shunt react- 
ance. In any event it cannot possibly exceed 90 
degrees. With the output switch in one position, 
the meter will read less than half-scale. This posi- 
tion of the switch should be marked “LAG.” In 
the other position the meter reading will be hard 
over, beyond full scale. No possible damage can 
be done since the available power in the meter is 
so small. This position of the switch should be 
marked “LEAD.” It is the position to be used 
when the test signal is leading in. phase with respect 
to the reference. Naturally, an interchange of the 
reference and test signal inputs has the same effect — 
on the output meter readings as a change-over in. 
the switch settings. es. 

The meter actually used has threee movable 
scales, selected by a lever at the back of the instru- 
ment. One of these is already calibrated 0-30 and 
is convenient for reading phase angles 0-180 
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Fig. 10. 360-degree phase shifter. 
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degrees. The lever is locked permanently to keep 
this scale in use. 

By making up the simple test equipment shown 
in Fig. 10 it is possible to test the phasemeter over 
a phase range of almost 360 degrees and at any 
frequency in the range 20 c/s to 20kc/s. The two 
variable resistances are ganged together but con- 
nected in such a way that as one increases in resist- 
ance the other decreases. The transformer is a 
small unit with a centre-tapped secondary. The 
three pairs of switched capacitors cover the whole 
audio-frequency range. 


The collectors of the output flip-flop may be~™ 


brought out through capacitors to a pair of insu- 
lated terminals. The waveform at each collector 
may then be examined on an oscilloscope. Direct 
measurements of the mark-space ratio can then 
be used to give a useful check on the accuracy of 
the meter indications. The agreement is quite 
close. The indicator used has a well damped move- 
ment. If some other type is substituted it is pos- 
sible that pointer flicker will be noticeable at low 
test frequencies. A complete cure can be effected 


by tapping each voltage-dropping resistance and 
connecting a capacitor from the junction to the 
common point of the power supply. This RC 
filtering is sufficient to smooth out the pulsating 
meter current. 

The instrument described is simple and compact, 
casy to use and is free from ambiguities of phase 
indication except when phase differences approach- 
ing zero are to be determined. It covers an excep- 
tionally wide frequency range with an accuracy 
sufficient for most Purposes, provided only that the 


-input and reference signals are comparable in 


amplitude and come from sources 
moderate output impedance. 


of low or 
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COMMERCIAL 


“Photodiodes and Phototransistors ” are described in 
an. 8-page Mullard publication, obtainable from Mullard 
Ltd., Mullard House, Torrington Place, London, W.C.1. 
Circuits are given, which illustrate typical applications 
of these devices: A section on the photoelectric effect 


and basic illumination theory is also included. 
12WW 326 for further details 


Leaflets describing “low frequency recorders,” with 
interchangeable pre-amplifying channels, and “pre- 
amplifying interchangeable channels,” for low-frequency 
direct-writing recorders, manufactured by Officine 
Galileo, of Florence, Italy, are available from Leland 
Instruments Ltd., 145 Grosvenor Road, Westminster, 


London, S.W.1.. 
12WW 327 for further details 


Transradio Connectors.—Transradio Ltd. have just 
_ published a new 148-page connector catalogue, the first 
since 1960. It contains detailed information, illustra- 
tions and outline drawings, of well over 400 screened 
connectors, Cross-reference lists of U.S. Military num- 
bers, British N.A.T.O. stock numbers, Air Ministry 
reference numbers, Admiralty Pattern numbers and 
Transradio code numbers are also included. Copies of 
this catalogue are available from Transradio Lid., 138A 


Cromwell Road, London, S.W.7. 
12WW 328 for further details 


An “Abridged Catalogue of Semiconductors,” dated 
June 1964, has been forwarded to us from the Electronic 
Apparatus Division, Valve and Semiconductor Group, 
Associated Electrical Industries Ltd., Carholme Road, 
Lincoln. A wide selection of silicon and germanium 
devices, and an A.E.I. equivalents list, are included in 
this 30-page catalogue. 
12WW 329 for further details 


A number of leaflets, in English, have been sent to 
us by C.S.F. (Compagnie Générale de Télégraphie Sans 
Fil), 79 Boulevard Haussmann, Paris 8. Leaflet No. 
1223 describes their 7Gc/s f.m. mobile television 
repeater, No. 1422/2 a transistor 3-30 Mc/s radiotele- 
graph receiver rack, No. 1403/1 an optically pumped 
cesium vapour magnetometer, and No. 1415/A_ des- 


cribes their SM100A mass spectrometer. 
12WW 330 for turther details 
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son Ltd., Hersham Trading Estate, Walton-on-Thames, 
Surrey A bried résumé of the products, which range 
from low voltage metering and laboratory testing trans- 


“Ultra-pure elements, single crystals and inorganic 
compounds” is the title of catalogue M-5, which is 
now available from the Pure Elements Division of Koch- 
Light Laboratories Ltd., Poyle, Colnbrook, Bucks. Some 
775 forms and compounds of 82 elements are listed in 
this 32-page publication. 


12WW 332 for further details 


Leaflets giving tentative specifications on the MD100 
low-capacitance silicon planar epitaxial varactor diode 
and the MS100 solid-state microwave signal source. 
(5.4 to 5.9Gc/s) are obtainable from SGS-Fairchild 


Ltd., Stonefield Way, South Ruislip, Middx. 
12WW 333 for further details 


Power supply units manufactured by The Belix 
Company are described in a loose-leaf catalogue 
recently forwarded to us from their head Office, 47 
Victoria Road, Surbiton, Surrey. It is split into two 
sections, the first covering sub-units for use in equip- 
ments which require a single voltage (or two single 
voltages) in the range 0 to 30V and have a current 
consumption of under 15 amps. The latter covers 
laboratory bench models with outputs of up to 10OA 
in the voltage range 0 to 50, and up to 15A in the 


voltage range 0 to 30V. 
12WW 334 for further details 


Lumped constant delay lines for computer, com- 
munication and telemetry applications are described in 
Hi-G Inc, catalogue No. EM-1. Copies are obtainable 
from Spring Street & Route 75, Windsor Locks, 
Connecticut, U.S.A., or from their Italian plant Hi-G 
d'Italia S.p.A., 276 Corso della Repubblica, Cisterna di 


Latina, Italy. 
12WW 335 for further details 
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LETTERS TO THE EDITOR 


The Editor does not necessarily endorse opinions expressed by his correspondents _ 


Light Beam Modulation 


I WAS most interested in the contribution from Kegs 
Goss and A. E. Sarson in the August issue. The des- 
cription of the early experiments at M.I.T. was brought 
to the notice of some of my colleagues and myself during 
the autumn of 1962. Light-emitting diodes were not 
then commercially available and it was decided to try 
an alternative approach to the transmission of wide- 
band signals over a light beam. 3 

The pe nea wtilized a Ferranti CL62 vacuum 
light source. This can best be described as a cathode- 
ray tube with no deflection or focusing electrodes. The 
tube face is coated with a phosphor having a spectral 
response peaking at 0.4 microns and a decay time a 
approximately 0.1 microseconds. The spot of light 
formed on the tube face was approximately 2 inches 
in diameter and light from this was collected by a lens 
6 inches in diameter with a focal length of 9 inches. 

The light was collected at the receiving end by a 
lens similar to the one used in the transmitter and 
focused on to an R.C.A. 931A photomultiplier. _ 

The signal was provided by a 625-line, random-inter- 
lace television camera which was used to feed a voltage 
amplifier with an output voltage swing sufficient to 
drive the grid of the tube, At the receiving end the 
output from the photomultiplier was passed through 
an amplifier consisting of an ECF80 with the pentode 
section used as a voltage amplifier and the triode section 
used as a cathode follower. The cathode follower out- 
put was used to drive a monitor, _ ’ 

The equipment worked satisfactorily over a distance 
of 50 feet indoors. The maximum range would almost 
certainly have been much longer but we ran out of 
corridor before we ran out of signal, The project was 
shelved before it was tried out of doors. At 50 feet 
range the signal-to-noise ratio was such that there 
was no noticeable difference between the transmitted 
and received pictures. The frequency response was 
also excellent. The phosphor used on the transmitting 
tube appeared to have a very non-linear characteristic 
giving rise to gamma distortion and cramping of the 
sync. pulses. This latter effect made the setting of the 
controls in the monitor rather critical. This could be 
overcome by the addition of gamma correction circuits. 

The project was abandoned because atmospheric 
absorption and scattering would be troublesome in any 
long-distance link using ultra-violet. There appears to 
be no phosphor with an infra-red output and a fast 
response. Fhe optics were much more crude than 
those of Messrs. Goss and Sarson, and the extra range 
must have come from the increased light output. There 
is no doubt that the future is very rosy for the gallium 
arsenide lamp but means did exist before its discovery 
for transmitting wide-band signals over a non-coherent 


light beam. ‘ 
Nottingham H. R. BEASTALL 


Transistor F.M. Tuner 


I WAS delighted to see, in the July issue, the article on 
the construction of a pulse-discriminator f.m. tuner, 
because I feel that this type of tuner deserves much 
wider use than it has had so far. | 

I built a tuner of this type in 1958, and it has been in 
regular use in my home ever since, having a performance, 
as far as I can judge, which leaves nothing to be desired. 
I gave a lecture on the design of this receiver to the 
- South Midlands. Section of the I.E-R.E. (then~ Brit. 
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I.R.E.), with a practical demonstration, but, regrettably, 
I never got around to writing it up! 
The tuner employs three valves and four semiconduc- 
tor diodes, but my colleague R. C. Bowes built an experi- 
mental all-transistor receiver even earlier on, and this 
used a monostable trigger circuit as the discriminator in 
a very similar manner to the recent Wireless World 
design. At the time, I took the decision that a valve 
design would be easier and cheaper to make as an 
answer to my immediate domestic need for a good f.m. 
tuner. . Whilst my design owes much to the interesting 
articles by M. G. Scroggie! *, it does also have some 
novel features which I thought might be of interest to 
a few readers. : si £ 
The discriminator is of the “diode pump” type as 
used by Scroggie, but the limiting is performed in the 
anode circuit of the final if. pentode by a pair of 
diodes (OA5) arranged to limit the a.c. anode voltage 
excursion to 12 volts peak-to-peak. This arrangement 
is much more economical in if. amplifier gain than that 
used in the Scroggie design, satisfactory limiting being 
obtained for an input voltage to this final if. stage of 
200 millivolts r.m.s., as compared with several volts at 
the grid of the pentode limiter used by Scroggie. 
The rest of the tuner employs a double triode, which 
functions as a self-oscillating frequency changer plus first 
if. stage, and there is a pentode r.f. stage. A very good 
performance is obtained provided the aerial input valt- 
age is at least a few hundred microvolts—I get about 
one millivolt from a loft dipole here. However, for more 
general use, another i.f. stage would have been desirable, 
but I am afraid my intefest turned to other matters be- 
fore the task of building a second receiver, elegantly 


laid out and written up as an article suitable for home - 


constructors, was accomplished! 

Another feature of this tuner is that, although switch 
selection of the three B.B.C. programmes is employed, 
there is neither crystal control nor a.f.c., yet no trouble 
has been experienced with local oscillator frequency 
drift. First-class quality is obtained from the moment 
the local oscillator starts oscillating, and very little re- 
adjustment has been required on the approximately 
annual occasions when the tuning has been checked, I 
did give rather careful attention, however, to the design 
of the local oscillator (which works at about 45 Mc/s), 
and my conclusion was that, provided one adopted a sen- 
sible circuit design, the real problem was simply that of 
making the L-C tuned circuit itself have a sufficiently 
low temperature coefficient of frequency variation. This 
was solved by the use of ceramic capacitors of the right 
temperature coefficients. 

The six-turn oscillator tuning coil is Zin dia., 14 s.w.g. 
wire, giving a Q of around’ 200. The valve electrodes 
are well tapped down on the tuned circuit, so that the 
effective C/L ratio as seen by the valve is very large 
compared with more usual local oscillator designs; the 
tuned circuit capacitance, referred to the valve anode/ 
cathode circuit, is, in fact, about 400 pF. The principles 


used are, of course, well Known? *, but do not seem 


to have been widely used in f.m. receivers. 

With this oscillator circuit, one can even replace the 
valve without returning being absolutely necessary—five 
valve samples tried gave if.s. varying +35kc/s about 
the nominal 160 kc/s. The warm-up frequency drift is 
about 20 kc/s at if., i.e., the oscillator frequency changes 
by about 1 part in 4,500. This has no detectable effect 
whatever on quality, the discriminator characteristic be- 
ing very linear up to an i.f. frequency of about 350 kc/s. 

Satisfactory frequency stability is even more readily 
obtained using transistors, since there is virtually:‘no 
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warming up—the problem is simply to reduce the effects 
of ambient temperature variations to a sufficiently low 
level. This, again, presupposes a good circuit design, 
but we have found that this presents no great difficulties. 
I am convinced, indeed, that a sufficiently stable tran- 
sistor LC local oscillator can be made quite cheaply and 
that it would not need individual adjustment to achieve 
the required stability. 

I have given some thought, over the past few years, 
to the design of a transistor tuner of this type, and I have 
tended to come to the conclusion that whereas the mono- 
stable trigger circuit type of discriminator is clean and 
straightforward, it needs short pulses to drive it if low 
distortion is to be obtained, and this leads to the use of 
more transistors and associated components than are 
_ mecessary-if a simple square-wave limiter and diode 
pump discriminator-are used. 

Thus, whilst I had contemplated. making a transistor 
f.m. tuner costing, perhaps, only about half as much as 
the Wireless World model, I would like to congratulate 
you on having produced a good design, which should 
prove very straightforward to build and which requires 
virtually no adjustment at all—a- great advantage for 
many readers, which may well justify the extravagance 
of the three quartz crystals. 

The only thing I regret about the article is that the 
circuit diagram is, in the opinion of my colleagues and 
myself, drawn upside down! ° 

Great Malvern PETER J. BAXANDALL 


** Low-Distortion F.M. Discriminator,” by M. G. Scroggie, 
Wireless World, April 1956. 

“* Unconventional F.M. Receiver,” by M. G. Scroggie, Wire- 
less World, June 1956. 

‘* High-Stability Oscillator,’ by G. G. Gouriet, 
Engineer, April 1950. 

“ An Inductance-Capacitance Oscillator of Unusual Frequency 
Stability,” by J. K. Clapp, Proc. I.R.E., March 1948. 

. ‘Collectors Upwards or Positive Upwards,” by P. J. Baxan- 
dall, Wireless World, Jan. 1962. 
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Intermodulation Distortion Measurement 


I AM grateful to Mr. Waddington (August issue, page 
399) for the opportunity of replying to the four points 
he considered valid for rejecting the slotted noise distor- 
tion measurement method without a mention. 

1. I agree that the method forms a suitable test for 
production items in view of its relative quickness. This 
does not stop it being even more useful in the develop- 
ment stage to decide whether the item is worth pro- 
ducing in the first place! Where does he get his “only” 
from? Is my idea “only” just right? 

2. The test will decide precisely between second- and 
third-order distortion. The rate of change of noise 
power ratio is two dB/dB input for second and three 
dB/dB input for third. 

3. As third-order distortion is roughly_ uniformly 
spread over the band, this method does not provide a 

' ready means of deciding whether the equipment distorts 

_more at high or at low frequencies. In view of its 
even distribution does Mr. Waddington consider this 
teally important? He could always use the three filter 
frequencies suggested in our article. 

4. We are now at the real root of the trouble. Har- 
monic methods date from the time when amplifiers were 
small and were always overloaded. This was twenty- 
eight years ago. In those days the overload point was 
important. No engineer today would dream. of installing 
amplifying equipment which would overload precisely 
at the specified output. The B.B.C., for instance, expect 
at least 6dB margin on programme channels, at least in 
the early stages. It follows that it is an anachronism to 
argue that the distortion at overload point has any sig- 
nificance. 

The virtue of white noise as. an amolifier test signal 
lies precisely in its nature: it resembles programme 
better than any other controllable signal. In particular, 
the ratio between mean power and peak power must be 
observed or intolerable distortion will result. We chose 
9dB for time in overload of 0.01 % and added one for 
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other tolerances. The I.T.T. and ourselves must be 
using the same mathematics! ; 
We-now have the final piece of non-logic. How can a 
system which gives the actual distortion noise power be 
accused of optimism or pessimism? Surely it is the old 
harmonic type measurements, which we both agree to 
be uninterpretable because ambiguous, which were, be- 
fore Richards and I showed the light, accepted as nor- 
mal, that must now be regarded as pessimist or optimist? 
Many surprising observations will be made when the 
slotted white noise method becomes recognized. But, 
as everyone concerned in the correspondence knows, 
the old methods are clung to out of habit—and—perhaps 
availability. Shall I really have to become a manufac- 
turer myself before I can get rational ideas accepted? 
London, N.W.2 J. SOMERSET MURRAY 


Optical Analogue 


THOSE of your readers who are familiar with modern 
optical theory will have recognized, in Mr. Smethurst’s 
suggestion (August issue, page 402), the underlying idea 
of optical frequency response techniques. Probably the 
first book to deal with this work was Professor Duffieux’s 
“VLintégrale de Fourier et ses applications 4 loptique,” 
written during the war and published in 1946 (privately 
printed). Since then, a considerable number of articles 
dealing with optical frequency response techniques have 
appeared; much of the English work was performed by 
Professor Hopkins and his colleagues at Imperial Col- 
lege, and by Dr. Linfoot and others in Cambridge, and a 
very useful survey of the topic is to be found in Dr. 
Linfoot’s “‘ Qualitatsbewertung optischer Bilder” 
(Vieweg, Braunschweig, 1960). The subject is well 
covered in Born and Wolf’s “Principles of Optics” 
(Pergamon, 1959, new ed., 1964). : 

Cambridge P. W. HAWKES 


International Trade Show 


DURING the first week of the National TV & Radio 
Show a separate exhibition of imported radio equipment 
is being held in London. Its full title is International 
Radio and Electrical Trades Exhibition and it is being 
held from 24th-29th August (10 a.m.-8 p.m.) at the 
Prince of Wales Hotel, de Vere Gardens, W.8. The 
show is being supported by the following importers :— 


Acme Electric Co. Lee Products 


Argelane Light & Sound 
Ataka & Co. Marubeni-lida Co. 
Benkson Stokvis & Sons 


TAK Continental Importers 

Tellux 

United Africa Mechanical & 
Electrical Co. 

Welmec Corporation 

Wholesale Supplies 


Denham & Morley 

Europa Electronics 

Green Arrow (Intercontinental) 
Hall Electric 

Heddon-Smith & Co. 

Kuba Sales & Service 


The show is primarily for the trade but:from 2.0 each 
day the public will be admitted free, 


Other Trade Shows 


Some manufacturers and distributors are holding in- 
dividual shows in London. ‘They include :— 


Bosch (Aug. 24-29) at 205 Gt. Portland St., W.1. 

Brown Brothers (Aug. 24-Sept. 4) at Bailey’s Hotel, 
Gloucester Rd., S.W.7. ; 

Celestion (Aug. 28, 29, Sept. 4 & 5) at Rembrandt Hotel, 
Thurloe Place, S.W.7. 

Daltrade (Aug. 24-Sept. 3) at May Fair Hotel, Berkeley Sq., 
W.1 


Elizabethan Tape Recorders (Aug. 24-29) at May Fair Hotel, 
Berkeley Sq., W.1. 

Grundig (Aug. 25-29) at London Hilton, Park Lane, W.1. 

Highgate Acoustics (Aug. 23-29) at Kensington Palace Hotel, 
de Vere Gdns., W.8. ; 

Lugton & Co. (Aug. 24-27) at Café Royal, Regent St., W.1. - 

Saba (Aug. 25-27) at the Dorchester Hotel, Park Lane, W.1. 

St. Aldate Warehouse (Aug. 24-29) at Carlton Tower Hotel, 
Cadogan Place, S.W.1. 

John Street (Aug. 25-Sept. 3) at Café Royal, Regent St., W.1. 
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COURSES IN RADIO AND ELECTRONICS 


DETAILS of a large number of courses to be held at 
colleges and evening institutes up and down the country 
during the coming academic year have been sent to us 
and from these we have selected the following as being 
of particular interest to Wireless World readers. 


The Imperial College of Science and Technology, 
London, has issued a 174-page book giving details of 
post-graduate courses and research available in the 
various departments during the 1964-65 academic year. 
Separate pamphlets are also available for each of the 
departments. In the programme for -the Electrical 
Engineering Department there are courses covering 
various ‘aspects of communication and electronics, 
automatic control systems, applied electron physics and 
medical and biological electronics. One-year courses of 
advanced study in mathematical physics, applied optics, 
photo-electronics and physics are provided in the 
Physics Department. 


A post-graduate course in applied acoustics, leading to 
the degree of M.Sc., has been introduced by the Man- 
chester College of Science and Technology. Details of 
the three-term full-time course, for which the fee is 
£83 10s for students from the British Isles, are obtain- 
able from The Manchester College of Science and Tech- 
nology, Manchester 1. 


Full-time courses leading to City and Guilds 
examinations in radio and television servicing, elec- 
tronics servicing and telecommunications are being 
run at the Isleworth Polytechnic, St. John’s Road, Isle- 
worth, Middx. 


Among the evening courses available at the Ports- 
mouth College of Technology are the following:—‘ An 
outline of statistical communication theory”; “Control 
systems theory ” and “ Digital techniques ”’, 


The ‘prospectus from the Northern Polytechnic, 
London, N.7, includes details of a large number of full- 
time and part-time specialist courses as well as those 
leading to the graduateship of the I.E.R.E. The college 
also runs full-time courses in radio, television and elec- 
tronic servicing leading to the certificates of the City 
& Guilds and Radio Trades Examination Board. 


Wandsworth Technical College, London, S.W.18, 
provides a series of evening cgurses for the O.N.C. and 
H.N.C. in electrical engineering. Among the special 
courses are three on transistors (afternoons or even- 
ings), a one-year evening course on electronic measure- 
ments, a 12-week evening course on technical writing 
techniques and another on modern electrical test 
equipment. 


Six evening lectures in television techniques in indus- 
try and broadcasting will be given on Tuesday evenings 
from 13th October at Norwood Technical College, 
Knight’s Hill, London, S.E.27, 


Transistors.——Three afternoon or evening courses on 
transistors are to be given at the Borough Polytechnic, 
London, S.E.1. The first (12 lectures) on transistors 
and allied devices begins on 29th September; the second 
(12 lectures) giving an introduction to the theory and 
applications of transistors also begins on the 29th and 
the third, a laboratory course in basic transistor 
measurements, on 14th October, i 


The 1964/5 prospectus of part-time courses in the 


Dept. of Electrical Engineering & Physics at the 
Twickenham College of Technology details courses for 
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O.N.C. and H.N.C. with endorsements, for I.E.E. and 
I.E.R.E. graduateship; and special short full-time and 
evening courses covering basic electronics, computer 
engineering, fundamentals of semiconductors and tran- 
sistor circuit design. 


Among the post-graduate courses provided at Brunel 
Coltege, Acton, London, W.3, is a one-week, full-time 
course on digital engineering techniques beginning on 
2nd November. Evening courses listed cover electrical 
insrumentation and measurements (10 lectures), varactor 
diodes (8 lectures), information theory (12 lectures) and 
theory and design of switching circuits (12 lectures). 


Radio Amateur Exam. evening courses are to be held 

at:— 

Birkenhead Technical College (Thurs.). 

Birmingham: Lea Mason Centre, Central Evening Inst., 
Bell Barn Rd., 15 (Mon.). 

Brentford Evening Inst., Clifden Rd., Brentford (Mon. 
and Thurs.). 

Derby & District College of Technology, Kedleston 
Rd., Derby (Tues. and Fri.). 

Glasgow: Allan Glen School, Montrose St. (Tues and 
Thurs.), ; 

Leicester College of Technology (Wed.). : 

Wembley Evening Inst., Copland School, Wembley 
High Rd. (Mon.). 


Books Reviewed — 


Practical Stereophony by H. Burrell Hadden. Written — 
by a member of the B.B.C. staff, this book covers every ~ 


aspect of stereophony from the historical background - 


through theories of hearing to microphone techniques ~ 


and recording, and the. art of stereo rep 


roduction in | 


small and large auditoria, Pp. 159. Iliffe Books Ltd., 


Dorset House, Stamford Street, London, S.E.1.. Price — 


37s 6d. te 


Flight Test Instrumentation: Volume 2, edited by M. AS 


Perry. Further record of papers read and discussed at 
the Second International Symposium held at Cranfield 
in 1962. A total of fourteen papers on instrument tech- 
niques. and experience with complete systems are in- 
cluded. Pp. 256. Pergamon Press, Headington Hill 
Hall, Oxford. Price 80s. 


Handbook of Electronic Charts and Nomographs, by | 


Allan Lytel. Published originally in America, and now 
with an introduction for the English reader by W. Oliver, 
it contains 58 nomograms for rapid calculation. A useful 
feaure is a translucent plastic sheet which can be folded 
over any chart and used for temporary pencil work. 


Pp. 58. Foulsham-Sams Books, Slough, Bucks, Price 35s. 


Abstracts of Papers published in J.Brit.I-.R.E. 1952 to 
1963. Over 900 papers, articles and reports arranged 
according to the. Universal Decimal Classification and 
supplemented by an alphabetical subject index and an 
authors index. Pp. 107.. The Institution of Electronic 
and Radio Engineers, 9, Bedford Square, London, 
W..Gile° Price 10s 6ds 


British Standard 204: 1960. Supplement No. 1 (1964). 
Glossary of terms used in telecommunication (including 
radio) and electronics, now extended to include terms 
used in wire broadcast and broadcast relay. Pp. 7. 
British Standards Institution, 2, Park Street, London, 
W..1. Price:3s? 
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NEW 
PHILIPS 


hf 
double beam — 
oscilloscope 


HIGH SENSITIVITY LARGE BANDWIDTH 


20 mV/div O - 10 Mc/s 
2 mV/div O - 1.5 Mc/s 
(1 division = 8 mm) 


‘Clear, sharp picture provided by Complete manual with full service 

‘New "side-by-side" double-gun _ instructions supplied with the instrument 
10 cm (4 in) cathode ray tube with Sold and serviced all over the world 
‘full scale horizontal and ; ! 
vertical deflection of both beams. Compartment for mains flex provided 


Transparant dust cover with 
pockets for all accessories provided 


Low power consumption (70 W) and wide 
range of supply frequencies (50 - 400 c/s), 
making it suitable for use with an inverter 


Clear, logical lay-out of front plate, 
jresulting in quick and easy operation. 


19 calibrated sweep speeds from 0.5 ws/div 
‘to 0.5 s/div, sweep expansion up to 5x 


eet free triggering with simple controls 


‘stability being preset, special TV frame position Facility for photographic recording, 


three preset levels of graticule illumination 


Largely transistorized for simple camera setting 
‘Compact and lightweight (11 kg - 24 lbs) All components easily 


Full set of accessories available accessible for maintenance and repair 


. =~ PHILIPS 


electronic measuring instruments 


For the U.K.: 
The M.E.L. Equipment Company Ltd., 
207 Kings Cross Raad, London WC1 
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Marconi self-tuning H.F system— 
the first in the world to be station 


planned from input to output. 


saves 80% 
floor space 


Transmitters canbe mounted side by 
side and back to back or against a 
wall. Floor-ducts are eliminated and 
all power supply components are 
built-in. These features lead to 
smaller, simpler, cheaper buildings or 
more services in existing buildings. 


rugged reliability 


R.F circuits have been simplified and 
the number of mechanical parts re- 
duced to a minimum. Highest engin- 
eering standards are applied to the 
design of these parts: stainless steel 
shafts in ball-bearings in heavy, 
rigid, machined castings; stainless 
steel spur gears meshing with silicon 
bronze; heavy r.f coil contacts with 
high contact pressure. Specified 
performance is maintained with ample 
margins, 


simplicity 

MST reliability allows continuous 
unattended operation with extended 
or remote control, saving mainten- 
ance and operating staff. Any fault in 
the servo control circuits can quickly 
be located with simple test routines. 
Transistors and printed wiring give 
these circuits maximum reliability. 
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breakthrough 


MST 30kW transmitter © 
type H1200 


An hf linear amplifier transmitter for high-grade telecommunications. 
Frequency range: 4-27.5 Mc/s. 

Output power: 30 kW p.e.p, 20 kW c.w. 
Meets all CCIR Recommendations. 


self-tuning 


The H1200 has a frequency following servo 
tuning system. Any frequency may be selected on 
the synthesizer decade dials in the associated 
MST drive equipment; the unattended transmitter 
automatically tunes itself in an average time of 
twenty seconds. Final stage tuning and loading 
servos continuously ensure automatic compen- 
sation for changes in aerial feeder impedance 
caused by weather conditions. Self-tuning gives 
one-man control of an entire transmitting station. 


Marconi telecommunications systems — 


The Marconi Company Limited, Communications Division, Chelmsford, Essex, England 
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Elements of Transistor Pulse Circuits 


8.—BLOCKING OSCILLATORS 


N modern electronics there is often a require- 

-ment for a large-amplitude, sharp-edged pulse of 

short duration (anything from a millisccond 
down to a fraction of a microsecond). One circuit 
widely used for this purpose is the blocking oscil- 
lator—particularly where the pulses have to be 
widely spaced in time. The blocking oscillator is 
basically a single-transistor, transformer-coupled- 
feedback oscillator with special properties: Anyone 
interested in electronics should know something of 
its design and uses. 

Practical blocking oscillator circuits, stripped of 
refinements, reduce to one or other of the three basic 
feedback arrangements of Fig. 74. In Fig. 74(a) 
feedback is from collector to base with phase re- 


_ versal through the transformer; in Fig. 74(b) from 


collector to emitter in phase; and in Fig. 74(c) from 


emitter to base in phase. Whatever configuration 


is used, the circuit produces an output pulse with 


“ the characteristic general shape shown in each case 


Is 


in Fig. 74, i.e., a rectangular pulse with a reverse 
overshoot on the trailing edge. 

The blocking! oscillator may be arranged as a 
monostable (“single-shot ’’) circuit which remains 


Fig. 74. 
oscillator. 


Three basic feedback arrangements in blocking 
(a) Collector-base, (b) collector-emitter, , (c) 


-emitter-base. 
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By T. D. TOWERS,* m.B.e. 


switched off until suitably triggered and then 
produces a single ouput pulse. Again it may. be 
arranged as an astable (“‘ free-running ’’) ~ circuit 
which produces by itself a string of pulses at a 
fixed repetition rate without the need for external 
triggering. The principal difference between astable 
and monostable versions is that the free-running 
version has a forward d.c. bias on the emitter and 
the monostable a reverse bias. Apart from this, 
design considerations for blocking oscillators are 
largely the same for both versions. 

While single pulses can be provided only by a 
triggered monostable blocking oscillator, a pulse 
train can be provided in three ways: from (a) an 
astable blocking oscillator free running by itself, 
or (b) an astable blocking oscillator synchronized - 
by an input pulse train at a frequency higher than 
the natural repetition rate of the astable, or (c) a 
monostable suitably triggered by an input pulse 
train. 

The blocking oscillator circuit was apparently 
first developed by Appleton, Herd and Watson Watt 
(British Patent 23254) about 1923. When tran- 
sistors arrived on the scene in 1948, it was soon found 
that the circuit took kindly to them. Whether with 
valves or transistors, however, the rigorous theoretical 
design of the blocking oscillator is extremely complex. 
On the other hand, the basic working principle is 
not all that difficult to understand, and it is possible 
to arrive at a simplified practical approximate design 
procedure. With this you can build a blocking 
oscillator to give something near the results you 
want, and then adjust to your exact requirements 
by intelligent cut-and-try at the end. 


Operating Principle 


Ignoring for the present the difference between 
astable and monostable versions, let us consider 
generally how a blocking oscillator works. Fig. 
74(a) can be used for illustration. Assume for a 
start that the base bias voltage, Vz,, is zero. As the 
base-emitter diode is not forward biased, the tran- 
sistor is cut off (no collector current flowing). In 
the absence of collector current, the collector is at 
the negative rail potential, point (1) on the output 
waveform illustration. If now a short negative 
pulse voltage, —Vg,,; is applied to the transistor 
base (via the transformer winding), the base-emitter 
diode will go into forward conduction and collector 
current will begin to flow. This will cause the 
collector potential to start moving from the negative 
rail towards zero volts, from point (2) on the wave- 
form. This positive-going change -in- collector 
voltage is phase inverted through the transformer 
and appears as a negative-going voltage at the 
transistor base. Phasing dots are inserted in Fig. 


* Newmarket Transistors Ltd. 
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74(a) to make this easier to follow. The negative- 
going feedback voltage at the transistor base adds 
regeneratively to the negative trigger input voltage, 
and the transistor switches very rapidly into bottom- 
ing. This means that the collector voltage approaches 
close to zero volts at point (3) on the waveform. 

The full rail voltage is now impressed across the 
transformer collector winding. The transistor re- 
mains bottomed during the pulse period, from point 
(3) to (4), and the current through the transformer 
builds up linearly until it is limited by some circuit 
parameter. 

When the transformer current stops increasing 
at point (4), the feedback voltage to the base dis- 
appears, and the transistor begins to switch off. 
This causes the collector current to fall off, and the 
collector voltage to move back from zero volts 
towards the negative voltage rail again. This nega- 
tive-going collector voltage is reflected by phase 
inversion through the transformer, as a positive- 


going voltage at the transistor base. This tends to 


turn the transistor farther off (provided, of course, 
that the input trigger pulse, —V,,, has ceased). 
The circuit thus switches regeneratively back to the 
condition where the transistor is completely cut off, 
and the collector is once more at the negative rail 
voltage, point (5) on the waveform. 

Because of transformer inductance, however, the 
collector voltage overshoots the rail voltage to reach 
point (6) before returning finally to the rail voltage, 
— Voc, at point (7). This end point corresponds 
to the initial state at point (1), and the blocking 
oscillator is ready to be triggered again. 

The exact shape of the overshoot depends on the 
various losses and reactance in the practical circuit, 
but, other things being equal, the height of the over- 
shoot tends to be proportional to the pulse width. 
Whatever the exact pulse shape, all blocking oscil- 
lator output pulses have this “trade mark” of an 
essentially rectangular pulse with a reverse “ pip” 
on the back end. 


Timing Mechanisms 


We mentioned above that the pulse terminates 
when circuit limitations prevent further increase 
in the magnetizing current in the transformer. 
In practice, circuit limiting methods used reduce to 
six as follows:— 

(1) ‘* Beta-limitation”, where the collector current 
limits in the end because the transistor current 
gain (“‘ beta ’’) has a finite upper limit. 

(2) “* Core-saturation’, where the transformer core 
is designed to saturate when the magnetizing current 
rises sufficiently to bring the core magnetic flux up 
to its limiting value. 

(3) “ RC-limitation”, where the standing d.c. 
bias on the circuit is set up by an RC network, and 
the “on” base current is finally limited by the 
discharge of the capacitor. 

(4) “ Switch-off-limitation”’, where the pulse is 
precisely terminated by an external reverse trigger 
pulse applied to an input. 

(5) “* Tuned-circutt-limitation’’’, where a tuned cir- 
cuit is inserted in the feedback loop. This oscillates 
when pulsed and gives an initial peak to start the 
blocking cycle and a second peak separated by a 
defined time to terminate it. 

(6) “ Delay-line-limitation”, where a pulse gener- 
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ated by the blocking oscillator switch-on is fed into 
a delay line, and the pulse coming out of the delay 
line after a fixed delay switches the circuit off. 
Which of these timing mechanisms you use de- 
pends on several factors. Where very precise pulse 
width control is essential, it is advisable to use 
either switch-off, tuned-circuit, or delay-line limi- 
tation, because they give pulse widths virtually 
independent of supply voltage, circuit loading and 
transistor characteristics (except minority carrier 
storage). However, it can be quite expensive to 
ensure precise pulse widths by these methods. 
The other control methods may give less precise 
pulse widths but are more economical. Limiting 
by the transformer inductance (as in beta or core 
limiting) or by C (as in RC limiting) is simple and 
cheap. With beta or RC limiting, the pulse width 
is sensitive to circuit loading and transistor charac- 
teristics—particularly input impedance. With core 


saturation, the pulse width is less dependent on 
transistor characteristics and circuit loading; but ~ 
in this case pulse widths are sensitive to supply 


voltage and consideration may have to be given to 
core-resetting. 


Switching Cycle Detail 


We showed idealized vertical edges to the output © 


voltage pulse in Fig. 74 earlier. 
take a shape more like Fig. 75. 


A real pulse would 
Here the pulse is 


initiated at point (a), time fp. At point (b), time 1,,° 
it has risen to 10% of the full amplitude and (t, —t,) 


is known as the “ delay time.” At point (c), time 


t., the pulse has risen to 90% of the full amplitude,” 
Vy, and (t, — t,) is known as the “rise time.” 


The pulse top, ideally flat, actually ‘‘ droops ” to 


point (d), time 23, as shown in Fig. 75, before the 
circuit begins to switch off. The pulse width can be — 
The pulse then falls to zero at 


taken as (t3 — t,). 
point (e), time ¢,, and (t, — t3) can be taken as the 
* fall> time,” 


ce 


blocking oscillator “‘ recovery time.” 
For pulse lengths greater than a few microseconds, 


the delay, rise and fall times are so short with modern 
transistors that they can be ignored in most designs, 


provided a suitable transistor is selected. Complex 
formule exist for computing these rapid transient 
switching times, but for “ ordinary ’’ requirements 
they are of somewhat academic interest. A practical 
rule of thumb is to select a transistor with f,, greater 
than (10/T,) Mc/s where T, is the desired pulse 
length in microseconds. The pulse rise and fall 


times will then be sufficiently fast compared with 


a Ses Ye 


PULSE DROOP 


3 


(c) 


PULSE 


AMPLITUDE  (b 


i) 
Fig. 75. Details of output pulse shape. 
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The pulse overshoots to a reverse © 
amplitude V,, at point (f), time t;, before returning ~ 
to zero at point (g), time t,. Here (t, — t,) is the’ 


pty alert TH 


fe . 


the pulse duration to be ignored. (For very short 
pulse widths of the order of a microsecond or less, 
it may not be possible to ignore the switching times 
and the designer will then have to consult one of 
the standard full treatments such as “ Junction 
Transistor Blocking Oscillators,” by J. G. Linvill 
ard R. H. Mattson, Proc. I.R.E., Vol. 43, No. 11; 


November 1955, pp. 1632-1639.) For the rest - 


of this article we will assume negligible rise and fall 
times. 

Pulse droop too is not a critical problem with most 
designs, and except for very long pulse lengths of 
the order of several hundred microseconds can be 
ignored in practice. We will not deal further with 
it in this article. 


Design Requirements 


Ignoring rise and fall times and pulse droop, we 
now turn to the main basic design requirements for 
a blocking oscillator. Anyone trying to design a 
blocking oscillator has to meet requirements of 
(a) pulse width, (b) pulse amplitude, (c) load resis= 
tance, (d) overshoot amplitude, and (e) recovery time. 
The basic circuit of a blocking oscillator has three 
degrees of freedom:— 
(a) The timing mechanism may be any of the several 
methods detailed earlier. It is not possible to give 
here a satisfactory treatment of all of these. It is 
proposed to limit the discussion to beta and core 
limiting circuits. Readers interested in RC, switch- 
off, tuned-circuit, or delay-line termination of the 
_ pulse should consult standard text-books such as 
K. W. Cattermole “‘ Transistor Circuits”? (Heywood, 
1959) or S. Schwartz “ Selected Semiconductor 
Circuits ” (Wiley, 1960). 
(b) Saturated or non-saturated transistor operation 
may be used. When we discussed the operating 
_ principle earlier, we assumed the transistor saturated 
or “ bottomed ” during the pulse, and this circuit 
is commonly referred to as a “ saturated ” blocking 
_ oscillator. For higher speed operation, it is some- 
times desirable to prevent the transistor botteming 
by clamping its collector through a diode to a fixed 
“hold-off ”” voltage source. We will consider the 
‘simpler saturated blocking oscillator first and cover 
non-saturated versions later. 
(c) The transformer feedback mode must be. chosen 
appropriately, from collector to base, collector to 
emitter or emitter to base. 


-Tiiustrative Design for Monostable 
Saturated Blocking Oscillator 


_ As a first approach to the design, we will consider 
a monostable, saturated, collector-base feedback, 
blocking oscillator and give a “ cookery-book” 
design equation for both beta and core limiting 
which are simple and accurate enough for most 
applications. Fig. 76(a) gives the basic circuit. 
The circuit as shown can be either beta or core lim- 
ited. Both timing mechanisms use the same type of 
circuit (although component values will not be the 
same). 

Theoretically the base and emitter resistors, 
R, and R,, are not essential to the operation. How- 
ever, external resistances are normally included in 
practical oscillators to swamp the effect of the internal 
resistances of the transistor. . 
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Fig. 76. Saturated monostable blocking oscillator design 
circuits. (a) Collector-base feedback, (b) collector-emitter 
feedback, (c) emitter-base feedback. 


The load resistor Ry is shown capacitively coupled, 
but other ways of connecting the load resistance 
are discussed later. 

When you are designing a blocking oscillator, 
you are aiming in the first place for a pulse of speci- 
fied width, T,, and amplitude, V,, feeding into a 
load, Ro. The most important feature of the design 
is usually the pulse width, and this is determined 
primarily by the transformer characteristics. 


In the collector-base feedback circuit of Fig. 


76(a), af it ts beta limited, the inductance of the 
transformer collector winding, L., necessary to give 
a pulse width T, is given approximately by 


Ly, (beta limited) = N ime 1 
BA = Pere 
Ra+Rg- Ro (1) 


where N; and Ng are the number of turns in the 
base and collector windings of the transformer, 
R, and R, are the external base and emitter resis- 
tors, and R, is the load resistance. 

To give a pulse height, V,, the supply rail voltage, 
Vics Tequired is given by: 


Veo (beta limited) = Vp (1 +. 
; , B 


These formule assume that a transistor with a 
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reasonably high beta is used—say better than about 
30. 

To ensure that the blocking oscillator is actually 
operating in the beta limiting mode, the transformer 
must be such that its core does not saturate under the 
peak magnetizing current in the windings. It can 
be shown that the peak magnetizing current is given 
approximately by: 

st N3/No 1 

I, Chetalamited) eae = (3) 

Before we can use equations (1) to (3), we must 
select tentative design values for N,/N;., Rg and Rx. 

The transformer turns ratio, N;/N,, is governed 
by several factors. To give enough loop gain for the 
circuit to block on the pulse, it can be shown that 
N,/Ne must be much less than hp,, the d.c. current 
gain of the transistor. For fast switching between on 
and off, values of N,;/N, between 1/5 and 1/1 are 
common. As hy, is usually higher than 10, a turns 
ratio of this order will adequately ensure blocking. 
An empirical value of 1/5 is commonly used by 
designers. 

R, and R, are usually selected at not less than ten 
times the related transistor internal resistances. 
With typical modern transistors this leads to lower 
limit values of about 500 ohms for R, and 20 ohms 
fork. 

To get the design under way, you can use the 
values of turns ratio and external resistances outlined 
above. Equations (1) to (3) then give a first estimate 
of suitable L,, V, and Iy. For the value of L, thus 
computed, select a suitable core and number of 
collector winding turns, N,. Confirm that Nol, is 
well within the ampere-turns saturation limit of the 
core. Select a transistor with f,, greater than 10/T>), 
with a voltage rating greater than the computed V,,, 
and with a base current rating of not less than I,. 
Several attempts at suitable values of Rz and R, may 
be necessary before satisfactory results are achieved. 
Finally, make up the circuit, check T, and V, on an 
oscilloscope, and marginally adjust R, and R, to 
give the exact results required. For any given 
transformer, quite a wide range of variations of T, 
and V, can be effected by suitably varying these 
two resistor values. 

So far we have been dealing with the beta limited 
version of the circuit of Fig. 76(a). Although it does 
not show up in our approximate formule, both the 
pulse width and height are partially dependent on the 
transistor parameters in this case. Where it is 
desired to reduce the effect of transistor variations 
from the design, it is common to design for the core-= 
saturated mode of the blocking oscillator. 

For transformer core saturation operation of the 
circuit in Fig. 76(a), the formule become: 
L,(core limiting) = cl (4) 

K 


where H, = limiting coercive force of the core 
selected. 


V.-(core limiting) = Ve(1 Sa oe) 6) 
B EB 


Iy(core limiting) = H,/Ne. ries (8) 
With the same sort of cut-and-try experimentation 


as before, it is possible to arrive at a suitable design 


of the transformer for this case. cee 
These design procedures may seem a little vague, 
but they are really quite practicable, and put you into 
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the right area of operation to make final small 
adjustments to get your exact pulse requirements. 
In practice, incidentally, you can easily tell whether 
a circuit is beta or core limiting. If you vary Voc 
and find T, also varies materially, transformer core 
limiting is indicated. Otherwise the circuit is beta 
limiting. 


Saturated Blocking Oscillators with 
Collector-Emitter and Emitter-Base 
Feedback . 

Figs. 76(b) and 76(c) are the collector-emitter and 

emitter-base feedback versions of the collector-base 

feedback circuit discussed in Fig. 76(a). Equivalent 
simplified formule for these new versions are: — 


(a) Saturated, collector-emitter feedback— 
Fig. 76(b) 
(1) Beta limited: 
ere eee 5 se) 
Le N,/Nc ad Veo Pay Vp (1 tee Rz 
Rg+Rg Ro 
a NuiNg oct \. 
Toeve ie fe 


(2) Core limited: 
Lo = NcVpT>/ Hx Voo i Vp (1 =f 
Iy ne H;/ No 


ae . 
R, + Ry 


In these cases, Rg and R, are governed by the 
same considerations as before, and the optimum 
transformer turns ratio N,/Ng, also lies between 
1/5 and 1/1. 


(b) Saturated, emitter-base feedback—Fig. 76(c). 
(1) Beta limited: : cat 
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In these cases, the optimum transformer turns ratio, 
N,/N,; lies between 1.2/1 and 2/1. It is common to 
start-with a value of 1.2/1. 


Non-saturated Blocking Oscillators 


Where very short pulses are required, a common 
circuit device is to diode-clamp the transistor so 
that the collector-emitter voltage during the pulse 
cannot fall below a certain limit. This gives rise 
to the family of non-saturated blocking oscillators 
shown in basic form in Fig. 77. The three possible 
feedback modes are illustrated. In all the cases of 
Fig. 77 the transformer turns ratio and external 


resistor values are set by the same considerations as 
apply in the saturated unclamped blocking oscillator — 

cases discussed earlier. Those interested in this type 
of circuit should consult a standard treatment such 
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from the load and other circuit resistances. 


oscillator pulse is basic to the circuit. 


& 


Fig. 77. Non-saturated monostable blocking oscillator cir- 
cuits. (a) Collector-base feedback, (b) collector-emitter 
feedback, (c) emitter-base feedback. 


as given in H. J. Reich “ Functional Circuits and 
Oscillators’ (Van Nostrand, 1961). 


_ Recovery Time 


It can be shown that the recovery time of a blocking 
oscillator is of the order of 4L/R where L is the 


inductance of the transformer primary winding and 
R is the resistance reflected across that winding 
This 
sets an upper limit to L for a given load resistance 
when a maximum pulse repetition rate is pre- 


scribed, i.e. a minimum recovery time. 


Reverse Spike 


The reverse spike on the back edge of the blocking 
In general 
the amplitude, shape, and width of this spike depend 
on the various losses and reactances in the circuit. 

It can be shown that the less the reverse spike 
is suppressed the more rapidly does the circuit 
recover ready to receive the next trigger pulse. 
A common design approach is to fix all the various 


_ Circuit parameters in such.a way that the spike height 


is within the collector-emitter voltage rating of the 
transistor, but not to damp it too severely. This 
avoids excessively long recovery times. 
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Fig. 78. Switch-off overshoot control circuits. Primary 
winding shunted by (a) diode, (b) resistor, (c) capacitor. 


The ways commonly used to control the shape of 
the spike are illustrated in Fig. 78. The most usual 
technique is to connect a diode across one of the 
windings, e.g. the collector as in Fig. 78(a). This 


diode clamps the collector voltage to the negative 


supply rail on switch off and almost completely 
removes the overshoot spike. Often a resistance is 
also placed in series with this diode to reduce the 
diode damping. Again a resistance (which may be 
merely the load resistance or some other circuit 
damping resistance) is placed across the transformer 
winding and the diode dispensed with as shown 
in Fig. 78(b). A final method sometimes used is to 
shunt the collector winding with a small capacitance 
as in Fig. 78(c). It is emphasized that some form of 
damping must be used in practice, otherwise the 
blocking oscillator may go into oscillation or, if not, 
may “‘ ring ” so that the end of the pulse degenerates 
into a damped series of sine waves. 


Astable Operation 


So far we have been considering only the monostable 
version of the blocking oscillator where the circuit 
goes into a blocked pulse only when it is actively 
triggered by some trigger pulse input. In practice 
the blocking oscillator is often required in a free- 
running version. . For this the transistor is d.c. 
biased so that, if the circuit were not oscillating, the 
transistor would be conducting. This can be achieved 
in several ways. In Fig. 79(a) the resistor R forward 
biases the transistor. When it blocks and gives out a 
pulse, it also discharges the capacitor C,. At the 
end of the pulse C, begins to recharge through 
R until once again the transistor is forward-biased 
and blocks once more. This circuit will then block 
and relax, block and relax, with a pulse repetition 
rate set primarily by the time constant RC,. 

An alternative biasing method is shown in Fig. 
79(b) where the repetition rate controlling network, 
RG,, is a parallel one. In this case the capacitor 
charges when the circuit blocks and then in the 
relaxation period discharges through R. Here once 
again the repetition rate is set largely by the time 
constant RC,. 

In Fig. 79(c) and (d), the time constant for pulse 
repetition is set in the emitter circuit by a series or 
parallel arrangement R,C,. Here again the repe- 
tition rate is proportional to the R,C, product. 

With astable circuits of this type the main problem 
is to provide a pulse of known width at a known and 
preferably variable pulserepetitionrate. Unfortunately 
in practice it will be found that when you try to vary 
the pulse repetition rate by varying R you will at the 
same time vary the pulse width T. Circuits have 
been derived, however, where the pulse repetition 
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Fig. 79, A stable blocking oscillator RC bias network. (a) 
Base, series, (b) base, parallel, (c) emitter, series, (d) emitter, 
parallel. 


rate can be made independent of the pulse width, 
e.g. Fig. 82(b). 


Triggering 


Where a blocking oscillator is controlled by a trigger 
pulse, this trigger can be applied in a variety of ways. 
A common one is to apply a sharp negative-going 
pulse to the base via an isolating capacitance such 
as C, in Fig. 80(a). The capacitively coupled trigger 
could also be fed into the other end of the base 
winding, as shown dotted in the same illustration. 
Although capacitor coupling of the trigger pulse 
is by far the commonest, in some cases the trigger 
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Fig. 80. Triggering circuits. (a) Via capacitor, (b) via trans- 
former winding. 


is supplied via a separate transformer winding as 
shown in Fig. 80(b). Obviously this method adds 
complexity to the transformer specification, and is 
normally avoided. 


The requirements on the trigger pulse are not very © 


stringent in blocking oscillators. The most obvious 
one of course is that the width of the trigger pulse 
should be less than that of the blocking oscillator 
output pulse, otherwise the switch-off at the end 
of the output pulse can be complicated. On the 
other hand the trigger pulse must not be too short, 
otherwise due to the slow switching speed in the 
transistor and the effect of stray circuit capacitances 
the switch-on action may not be firmly initiated. 
Here a little experimentation with the trigger shape 
may be necessary to arrive at an optimum trigger 
amplitude and width. As a rough rule of thumb, 
some designers aim for a trigger pulse about 20% 
of the minimum output pulse width. 


Output Take-off 


The pulse can be taken off from a blocking oscillator 
either directly, capacitively or inductively. In Fig. 
81(a) the output load Ry is shown directly in series 
with the transistor. A common alternative is Fig. 
81(b) where the output is taken capacitively from the 
transistor collector to the output load Roy, or as 
shown dotted in the same circuit from the emitter 
resistor, Rx. : 

A final method is shown in Fig. 81(c) where a 
tertiary winding in the transformer is used to couple 
to the load. This last method has a big advantage 


that the polarity of the output pulse can be selected ~ 


at will. 


As can be seen from the earlier analysis, the load — 
resistance can have quite a significant effect on pulse 
output width and height. Where a blocking oscillator _ 


s 
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is to be used with a variety of different loads, it is 
common to use a buffer emitter-follower so that the 
varying output loads have a relatively negligible 
effect on the pulse characteristics. 


_ Applications 


2 


The primary purpose of a blocking oscillator is to 
generate pulses of large peak power in a train of low 
mean. power. For example, it is possible to use an 
r.f. alloy transistor of 100 mA mean current rating to 
give a peak pulse of 2 amps. The average power 
dissipation is kept within the transistor mean power 
tating since the duty cycle is low. This property 
of the blocking oscillator is particularly useful for the 
rapid discharge of a capacitor. In this fashion the 
blocking oscillator is commonly used for sawtooth 
wave generation. A full discussion of this will be 
found in the chapters on line-time base and field- 
time base circuits in T. D. Towers’ “ Transistor 
Television Receivers,” Iliffe Books Ltd., 1963. 

The blocking oscillator is widely used as a very 
low impedance switch. Typical of this is when it is 
used to drive a silicon controlled rectifier, or is 


__ used as a voltage comparator switch. 


+ 


One use of the blocking oscillator is as a source of 
pulses of defined shape. A specific case of this is 
where a blocking oscillator triggered from a high- 


OUTPUT 


(a). 


OUTPUTS 


(b) 


Fig. 81. Output take-off. (a) Via series resistance, (Bb) via 
Capacitor, (c) via transformer winding. 
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Fig. 82. Practical examples. (a) 5imple !Ousec monostable, 
collector-base feedback. Transformer on LA25I7 pot core. 
(b) Iwsec astable with p.r.f. variable from 50 to 250 kc/s. 
Transformer on FX 10/1. P.r.f. 50-250 kc/s for Vera 
2—I2V._(c) s.c.r.-firing monostable with 200usec, 16V ouput 
pulse. Transformer on FX 1238 (X2). 


stability crystal oscillator is used as a clock pulse 
source to synchronize the various functions of a 
computer. 

Pulse reshaping, i.e. converting ragged pulses 
back to a standard shape, is another common use of 
the blocking oscillator. 

An astable blocking oscillator can be used as 
frequency divider by synchronizing it with an input 
signal of a frequency several times its own natural 
repetition rate. In this way it has been widely used in 
divider type electronic organs, where the control 
frequency is slightly faster than twice the natural 
frequency of the blocking oscillator being triggered. 
By this means, each of the blocking oscillators in a 
divider chain operates at a frequency one half of that 
immediately above it. 
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In Fig. 82 will be found three typical practical 
examples of blocking oscillator circuits. The cir- 
cuits have been given in sufficient detail for the in- 
terested constructor to make them up. 

In Fig. 82(a) is shown a simple 10usec-pulse- 
width, monostable, collector-base feedback, saturated 
blocking oscillator. From the details on the circuit 
diagram it will be noted that a 5:1 turns ratio is 
used in the transformer. To show how the practical 
simplified formule do in fact work, it should be 
noted that this circuit was computed to work at a 
pulse width of approximately 11sec and turned in 
the event to be 10usec. By adjusting the slug of the 
ferrite core of the transformer it was possible to vary 
the pulse width by + 5% on the actual value found. 

The circuit given in Fig. 82(b) is that of a usec 
astable blocking oscillator beta limited and non- 
saturated. The circuit is such that it is possible to 
vary the p.r.f. from 50 to 250 Kc/s by varying the 
positive control voltage on the emitter of the blocking 
oscillator transistor and yet keep the pulse width 
materially constant. This is possible because of the 
Miller-effect 1000 pF capacitance from the collector 
to the base of the other transistor. The 1000 pF 
capacitor across the emitter of the blocking oscillator 
transistor is designed to sharpen the front and back 
edges of the pulse. The collector of the blocking 
oscillator transistor is diode-clamped by a three- 


turn overwind on the collector winding which prevents 
the transistor going into bottoming. The diode and 
the 1k resistance in series‘across the total collector 
winding is the normal reverse spike suppression 
circuit. The 1k value is relatively high and places a 
minimum damping on the ned circuit to ensure 
that the recovery time is not - Sgraded. 

Fig. 82(c). shows the typical s.c.r. firing mono- 
stable providing a 200ysec, 16 V output pulse in a 
collector-emitter feedback, saturated transistor, ar- 
rangement. The diodes D1, D2, D3 are inserted to 
provide satisfactory thermal stability at high ambient 
temperatures up to 45°C. This circuit is suitable for 
driving a typical s.c.r. such as the BTZ19. 


Summary 


In this article on blocking oscillators I have attempted 
to give the reader some idea of the main factors which 
govern the design of the blocking oscillators and even 
to enable him to make up a few circuits to try his 
hand. In practice it will be found that if you use 
variable resistors for Ry and R,, you can “ wind the 
circuits up and down” and test out the effects of 
varying the controlling circuit elements. The 
references quoted at various points in the article 
should serve as a guide to those interested in a more 
rigorous approach to the design of blocking oscillators. 
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Scottish Industries Exhibition 
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7-13 Farnborough 
Air Show p 
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(B. S. W. Mann, N.P.L. Standards Division, Teddington). 


29-1 Oct. 
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(1.E.E., Savoy Pl., London, W.C.2) 


29-1 Oct. Hotel Russell, W.C. 
Cabinet Styling Accessories Boobies 
(R.I. Exhibitions, 59 Russell, Sq., London, W.C.1) 


29-1 Oct. 
Battery Symposium 
(F. J. L. Copping, c/o Min. of Aviation, Room 413, St. 
Giles Ct., St. Giles High St., London, W.C.2) 


Savoy Place, W.C.2 
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14-16 
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(1.E.E.E., Box A, Lenox Hill Station, New York, 21) 
14-18 
Radio Meterology Conference 
(J. W. Herbstreit, Central Radio Propagation Lab., N.B.S., 
Boulder, Colorado) 
14-18 j 
Microwave Tubes 


Washington, D.C. 


Pari 


(Secretariat, Congrés Int'l] Tubes Hyperfréquences, B.P. : 


No. 20, Bagneux, Seine) 


14-18 : Amsterdam ~ 
Electronic Components Show 
(FIAREX, Minervalaan 825s, Amsterdam) Z 
14-19 - Stockholm — 


Instrumentation and Measurement : 

(Soc. of Instrument Technology, 20 Peel St., London, W.8) 
22-24 Long Island, N.Y. 

Antennas and Propagation 

(1.E.E.E., Box A, Lenox Hill Station, New York, 21) 

23-29 
Electronic Trade Exhibition 
(Secretariaat, Molenallee 634, Wilp, Gelderland) | 

25-26 
Symposium on Communications. 

(Dr. F. G. R. Warren, Canadian I.E.E.E., P.O. Box 802, 
Station B, Montreal) - . : 

25-10 Oct. 
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(British Overseas Fairs, 21 Tothill St., London, S.W.1) 
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MANUFACTURERS’ PRODUCTS 


Microwave Dish-aerial 
Mounts 


THE Technical Appliance Corpora- 
tion, Sherburne, New York, has an- 
nounced the development of a new 
series of microwave-aerial mounting 
legs for roof installation. The legs 
/ are of galvanized steel and provide 
great rigidity, ease of installation and 
accurate alignment. Available in 
horizontal or tilt versions, reflectors 
up to 12 feet in diameter can be 
‘accommodated. Threaded adjust- 
ments on all three supports provides 
fine adjustment in either plane for 
- alignment. The mounts feature ball- 
joint, three-point support and are 
adjustable up to 45° in elevation and 
+5° in azimuth. 
12WW 301 for further details 


Line Amplifier 
THE line amplifier Type EL 30 re- 
cently introduced by Elcom, North- 
ampton, although designed mainly 
for use in the Elcom system of audio 
mixing, can be used as a line-booster 
amplifier, or low-gain isolation ampli- 
fier in various ether systems. The 
unit uses transistors and requires a 
-12V direct supply. Both input and 
‘output impedances are 600 © (trans- 
_ formers) and the frequency response 
extends from 30c/s to 25kc/s, 
~+0.5dB. The gain is +20dB and 
the noise level is quoted as — 100 dB 
at input referred to 0.775V. The 
harmonic distortion at zero level is 
0.2% and at +8dBm is 0.3%. 
12WW 302 for further details 


Printed-board Etchant 


A NEW liquid developed by Lee- 
Smith Chemicals, Hatfield Road, St: 
Albans, possesses several advantages 
Over existing etchants, and contains 
additives which control “under- 
cutting.” The etching rate is also 
increased and the bath has a longer 
_ life due to incorporation of a seque- 
strating agent. Where etching baths 
employing spray jets are used a con- 
siderable decrease in the incidence of 
blocked jets is: claimed. 

The new etchant is supplied in 
packs suitable for making up baths 
of 1, 5, 10 or 25 gallons, the 25- 
gallon pack weighing 75 Ib. Each 
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NEW ELECTRONIC EQUIPMENT AND ACCESSORIES 


pack contains 2 packets of chemicals 
and a phial of liquid. 

Copper, beryllium copper, brass, 
aluminium and steel can all be 
etched. The cost per gallon varies 
from 13s 6d per gallon for the 1- 
gallon pack to 10s 3d per gallon for 
the 25-gallon pack. 
12WW 303 for further details 


High-voltage Resistors 


RESISTANCE values from 0.01 to 
25,000 MQ are available in a new 
range of high-voltage components 
manufactured by Victoreen Instru- 
ment Company who are represented 
in the U.K. by Walmore Electronics. 
The maximum voltages permitted 
range from 3.5 to 40 kV, the power- 
dissipation ratings ranging from 1 to 
10 W. Known as the HV series, the 
construction is of varnished carbon. 
12WW 304 for further details 


D.C. Amplifier 


AMONG the features presented by 
the Model 6460 d.c. amplifier manu- 
factured by the Dynamic Instrumen- 
tation Company of California, U.S:A., 
are fast overload recovery, 30kc/s 
bandwidth, gains to 1000 and high- 


Taco microwave-aerial roof mounts. 


input impedance. Using transistors 
throughout, the overload recovery is 
claimed to be 1 msec for 10 V input 
on any gain range. The input im- 
pedance is 10M© and the output 
impedance is 10, The linearity is 
+0.02% from z.f. to 100c/s, +0.1% 
to lkc/s and +1% to 8kc/s. The 
voltage-gain ranges are 10 to 30, 30 
to 100, 100 to 300 and 300 to 1000 
and the variable-gain control provides 
continuous adjustfnment over each 
range. The equipment may be used 
over a temperature range of 0 to 
50°C. A built-in power supply is 
provided but a 105 to 130V 60c/s 
mains supply is required. 

12WW 305 for further details 


Gallium Arsenide Diodes 


DIFFUSED gallium arsenide emis- 
sion diodes from the Micro State 
Electronic Corporation are now avail- 
able in the U.K. from Ad. Auriema, 
Gunnersbury Lane, London, W.3. 
Designated Type 7000, the compon- 
ents are housed in TO18 cans. When 
biased in the forward direction the 
infra-red radiation is emitted in a 
narrow spectral band centred at 


approximately 0.9 microns. They are 
capable of 100% modulation at fre- 


Line amplifier Type EL30 manufactured 
by E!com. 


ay 


Victoreen 2[OMQ. resistor from the HV 


. series. 


.ATt 


E 


Model 6460 amplifier manufactured by 
Dynamics Instrumentation Company. 


Transformer from the’ pamneen: oe 
7600 range, as Gee 


quencies in excess of 100Mc/s. 
Emission begins at 15mA forward 
current. and approximately 1.3 V. 
Cooling the device to the temperature 
of liquid nitrogen increases the emis- 
sion efficiency by a factor of about 
25: 

12WW 306 for further details 


Printed-circuit Boards 


FOLLOWING the publication of the 
Wireless World F.M. Tuner, J. W. 
Wells (Metals), Halco House, Fallow- 
field, Manchester, have designed and 
produced printed-circuit boards for 
the pulse panels and if. amplifier. 
12WW 307 for further details 


Miniature Transformers 


DESIGNED mainly for printed cir- 
cuit use, a new range of sub- 
miniature audio transformers are be- 
ing manufactured by Raytheon. Com- 
ponents from this new Series 7600 
meet a wide range of requirements 
with impedances ranging from much 
less than 19 to many megohms. The 


‘ . 
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MS7000 gallium 
arsenide diode 
available in the 
U.K. from. Ad. 
Auriema. i 


Bouyer portable p.a. equipment. 


frequency range which the compon- 
ents cater for extends from 100c/s 
to 500 kc/s and the power-handling 
capabilities extend from 50mW 
to 1.0 W. ‘The transformers meas- 
ure 0.410X0.3lin across the base 
and are 0.47in high. Slip-on 
shields are available. European, 
including the British Isles, sales are 
from Raytheon-Elsi, S.p.A., Palermo, 
Italy. 

12WW 308 for further details 


Thermistors 


THERMISTORS recently _intro- 
duced by Gulton are available in 5 
resistance values (at 25°C). These 
are 1, 2, 3, 4 and 5k© and they will 
track a specified resistance /tempera- 
ture characteristic to such a tight 
tolerance over the temperature range 
—55 to 150°C that similar types may 
be interchanged during servicing 
without the calibration of the equip- 
ment being affected. Being only 0.1 x 
0.1 x 0.05in in size, they have a rapid 
response time. The maximum de- 
viation from the specified resistance 


em aay 


Gulton interchangeable thermlstors. 


between 0°C and 100°C is 1% and 4 
between —50°C and 150°C, 3.3%. © 
12WW 309 for further details 


Portable Public-address i 
Equipment 4 


MANY unusual features are pre= 
sented by the Super-Megaflex, port- — 
able public-address equipment manu- — 
factured by Bouyer who are repre- — 
sented in the U.K. by Douglas A. | 
Lyons and Associates, 32, Grenville t 
Court, Dulwich, London, S.E.19. — 
Using semiconductors the eae | 
ment is powered by 9 U2-type bat- ¢ 
teries which are contained in the © 
equipment. The casing is moulded 
in tough plastic and the loudspeaker 
is a high-efficiency, pressure-drive — 
horn type. The microphone incor- — 
porates the volume control and on/ _ 
off switch. Stowage space for the © 
microphone is provided in the main — 
body of the equipment and carrying — 
strap and car-mounting accessories a 
are provided. The weight of the 
equipment, including: microphone 
and batteries, is 10lb. Provision is — 
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made for connection of a second 
loudspeaker, 
12WW 310 for further details 


Frequency Standard 


A THERMOSTATICALLY CON- 
TROLLED time and frequency stan- 
dard with a basic accuracy of ysssec 
in 24 hours is available from D. A. 
Pitman, Weybridge, who represent 
the Swiss manufacturers Voumard. 
The equipment has a 12-hr clock face 
on its front panel and number of 
standard frequency outputs are avail- 
able. The outputs are 100c/s, 1, 10 
and 100 kc/s and 1 Mc/s. The equip- 
ment is powered by a mains supply 
but a re-chargeable battery is in- 
corporated to maintain the standard 
during power failures. The cost is 
£475. 

12WW 311 for further details 


_Subminiature Reed Switch 


A~ SUBMINIATURE — magnetic 
reed switch, the Hamlin MSRS-2, 
designed specifically for low-level 
_ legic switching is now available from 
Flight Refuelling, Wimborne, Dorset. 
Features of these new components 
include the use of a new silver alloy 
which gives a uniform contact resist- 
ance throughout the life of the relay 
and a high drop-out to pulJ-in ratio. 
The maximum contact resistance is 
150m after 10M operations. The 
switch is rated at 0.5 W _ the 
maximum current (d.c.) being 10 mA. 
The overall length (including leads) 
is 2.25in, the length of the switch 
body 0.80in and the diameter of 
the glass envelope is 0.09 in, 
-12WW 312 for further details 


Portable V.H.F. Transceiver 
WHERE communication between 
dispersed personnel is required, the 


Amplivox (Wembley, Middlesex) 
“Televox” v.hf. transceiver may 


i a 
i INFORMATION SERVICE FOR PROFESSIONAL READERS 


To expedite requests for further information on products appearing in 
the editorial and advertisement pages of Wireless World each month, a 
sheet of reader service cards is included in this issue. 
found between advertisement pages 16 and 19. 

We invite readers to make use of these cards for all inquiries dealing 
Many editorial items and all advertisements are 
coded with a number, prefixed by 12WWV,, and it is then necessary only to 


with specific products. 


enter the number(s) on the card. 


and advertisement pages. 
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Readers will appreciate the advantage of being able to fold out the sheet 
of cards, enabling them to make entries while studying the editorial 


Postage is free in the U.K., but cards must be stamped if posted overseas. 
This service will enable professional readers to obtain the additional 


information they require quickly and easily. 


Isateme time and frequency standard manufact- 


ured by the Swiss company Voumard. 


Portable y.h.f. transceiver (Amplivox). 


find many applications. Pocket- 
sized, the equipment is battery 
powered and up to 4 crystal-con- 
trolled channels can be provided. 
The battery compartment fits on to 
the base of the equipment, but this 
can be replaced by a connecting unit 
which permits the apparatus to be 
powered by a separate power sup- 
ply. A telescopic aerial is provided, 
but provision is also made for the 
use of an external aerial. An in- 
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Paco sweep generator and marker unit. 


ternal microphone/loudspeaker — is 
incorporated, but again a switch 
permits the use of a hand-held 
microphone/speaker unit. Acces- 
cories include a high-quality leather 
case, crystals, range of microphones 
and headsets. 

12WW 313 for further details 


Sweep Generator 


THE Paco G.32 sweep generator and 
marker adder is a frequency-modu- 
lated signal generator with a centre 
frequency range of 3 to 213 Mc/s in 
5 overlapping bands. The sweep 
width is adjustable from 0 to 30 Mc/s 
on the highest range. The markers 
may be added after the signal has 
been applied to the component under 
test. Obtainable from KLB Electric, 
Croydon, Surrey, the instrument 
costs £52 9s in kit form or £55 12s 
assembled. 

12WW 314 for further details 


Neon Indicators 


TWO new indicator lights are 
announced by the Carr Fastener 
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Company. One of. the indicators 
is a circular bright-neon type with 
a fluted “top-hat” shaped lens. 
The striking voltage is 80 to 100 V 
but the component is manufactured 
for 250V applications. A nylon 
moulding is employed and the blade- 
shaped terminals can be used with 
“TLucar” quick-release connectors. 
The light can be supplied in red, 
amber and green with or without the 
chrome-plated brass bezel. The 
hole required for mounting the neon 
is 0.531 in. 

The other lamp is a nylon- 
moulded, snap-in indicator which 
uses a high-brightness neon similar 
electrically to the other type. It 
can be supplied with two types of 
lens and snaps into a 0.5-in diameter 
hole. The lenses available are either 
smooth .or faceted and can be 
supplied in red, amber and green. 
12WW 315 for further details 


Transistor Camera 


A TELEVISION camera using tran- 
sistors is announced by A.I.D.S. 
Ltd., Sheen Road, Richmond, 
Surrey. Designed around a 1-in vidi- 
con, the equipment is available for 


continuous use between tempera- 
tures of —5 to +45°C. Normally 
designed for 625-line operation, 
other line standards  can~ be 
supplied. The camera is available 
(with power supply) for £200, 


but ancther power supply is available 


Three neon indicators from the range manufactured by 
Carr Fastener Company. 
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at an extra cost which provides 
greater flexibility. The dimensions 
of the equipment are 6x 6}X10in 
and the weight 8lb. The bandwidth 
is 10 Mc/s (—3 dB). 

12WW 316 for further details 


Varactor Diodes 


A WIDE range of characteristics are 
offered to the designer by a series of 
silicon epitaxial yaractor - diodes 
manufactured by Solitron Devices 
and available from Auto-Electronics, 
Peel Grove, London, E.2. Q values 
up to 200, capacitances from 6.5 to 
500 pF, working voltages from 15 to 
200 V and power ratings from 0.5 to 
2.0 W characterize the components 
offered in the new range. 

12WW 317 for further details 


Bench Magnifier 


IN these days of miniaturization, 
bench viewers are becoming more 
necessary. The Sterescope Two- 
Ten manufactured by Vision 
Engineering, Woking, Surrey, pro- 
vides three degrees of magnification, 
these being X2, X5 and X10. To 
obtain the maximum power a supple- 
mentary lens is rotated into position. 
The instrument is mounted on a 
universal stand which is adjustable 
for varying heights of operators. 
Illumination is provided by two 


Left: Vidi Aids television camera. 


fluorescent tubes. 
complete with stand, lenses and 
tubes costs £49 10s (Gncluding: £2 
postage and packing). 

12WW 318 for further details 


Potentiometric Amplifier 


THE Type A6 potentiometric ampli- 
fier which is a mains-operated 
instrument using semiconductor 


chopper circuitry is announced by. 


Fenlow Electronics. The feedback 


method used produces a very high 


thus obviating 


input impedance - 


loading effects on the source. Band-_ 


width up to 20kc/s with gains from 
300 to 3,000 can be provided. The 
drift is claimed to be less than 2 «V 
and the noise is less than 10/V. 


The output available. is + 30 volts 
Rack-meunted and . 
available. 


at 50mA. 
bench versions are ~ 
Provision is made fer two amplifiers 
to .be connected to work, differen- 
tially. 

12WW 319 for further details 


New-grade P.T.F.E. 
A NEW grade of p.t.f.e. is available 


from Crane Packing, Slough.. The 


gradings relate not to quality but 
to the properties and characteristics. 
This new grade is a stable form of 
the compound having fine grain size 
and a high tensile strength relative 
tc the basic form material. Some 
comparative figures are given be- 
tween this new grade and the basic 
form. The ultimate tensile strength 
is given as 4,000 lb/sq in (Grade 14) 
and 2,000 lb/sq in (basic form), the 
elongation being 300% in both cases. 


The instrument 


SOTA Se 


a 


The length stability is +0.1% (g.14) — 


as opposed to +5% (basic). The 
diameter stability is +0.1%, that 


(Continued on page 475) 


Vision Engineering bench magnifier. 
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— Vortexion 
quality equipment 


The 120/200 watt Amplifier can deliver its full audio power at any 
frequency in the range of 30 to 20,000 cps for which the response is 
iccurate within | db with less than 0.2% distortion at 1,000 cps. 
lt can be used to drive mechanical devices, i.e., synchronous capstan 
or projector motors, etc., for which the power is over 140 watts 
on continuous sine wave. The input is for | m. w. 600 ohms, the 
output for 100-120 volts or 200-240 volts and additional matching 
transformers for other impedances are available. 


30/50 WATT AMPLIFIER 


The Vortexion 30/50 watt Amplifier can deliver 50 watts of speech 
ind music or over 
30 watts of continuous 
sine wave and the main 
implifier has a_ re- 
iponse of 30 to 20,000 
tps within | db at 
1% distortion and 
outputs for 4, 7.5, 
15 ohm and 100 volt 
ine. Models are avail- 
ible with two, three or 
our mixed inputs which 
nay be low impedance balanced fine microphones, P.U. or Guitar 
nputs. 


4 


the 12-way electronic mixer has facikties for mixing 
‘2 balanced line microphones. Each of the 12 lines 
jas its own potted mumetal shielded microphone — 
‘ransformer and input valve, each control. is 
vermetically sealed. Muting switches are normally 
litted on each channel and the unit is fed from its 
own mumetal shielded mains transformer and 
netal rectifier. 


Also 3-way mixers and Peak Programme Meters. 
Price £60.0.0d. 

ee 2 4-way Mixers from £40.8.6d. 

|X 5-way stereo. mixers with outputs for echo 
hambers, etc. available. 


ull details and prices of the above on request 


| 
H 
\ 


Telephone: LiBerty 2814 and 6242-3 


WIRELESS. WORLD 


83 


120/200 WATT AMPLIFIER 


ELECTRONIC MIXER AMPLIFIER 


This high fidelity 10/15 watt Ultra Linear Amplifier 
has a built-in mixer and Baxandall tone controls. 
The standard model has 4 inputs, two for balanced 
30 ohm microphones, one for pick-up C.C.LR. 
compensated and one for tape or radio input. 
Alternative or additional inputs are available to 
special order. A feed direct out from the mixer is 
standard and output impedance of 4-8-16 ohms or 
100 volt line are to choice. All inputs and outputs 
are at the rear and it has been designed for cool 
continuous operation either on 19x 7in. rack panel 
form or in standard ventilated steel case. 


Size 18 x 74 x 9fin. deep. 
Price of standard model £49.0.0d. 


12-WAY ELECTRONIC MIXER 


Price of standard model £98.0.0d. 


/ORTEXION LIMITED, 257-263 The Broadway, Wimbledon, London, S.W.19 


Telegrams: ‘‘Vortexion London S,W.19” 


12W W—107 FOR FURTHER DETAILS. 
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Take this new G430 series of Transmitters for example % 
By separating the drive-unit and amplifier, we have produced a 10kW p.e.p. 
transmitter costing no more than a conventional ‘one box’ unit, but which 
can also be operated economically at 1.5kW by feeding the output from the 
driver —a Redifon G420 series Transmitter — straight into the aerial. ae 
The Linear Amplifier covers 1.5—30Mc/s and can be operated, or shared 
in turn, by any suitable drive transmitter with an output of 500W. é 
CW, MCW, SSB, DSB or ISB services are available, with a choice of 0 ae 
manually operated or servo-controlled versions. External units can be added 
for FSK or twinplex telegraphy or facsimile. : : 5 


If you will give us some idea of your operas 
tions we will send you the significant details. 


hed, 7L, | 

COALOM 

REDIFON LIMITED ¥ 

Communications Division, 

Broomhill Road, London, S.W.18 - 
Tel: VANdyke 7281 | 

Be 

ee Pi 

4 

A Member Company of the Rediffusion Group a 

12W W—i08 FOR FURTHER DETAILS. 4 
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Small components of thin section manufac- 
tured from Crane Grade |4 p.t.f.e. material. 


"Tunnel diodes from the IN25I range pro- 
duced by Internaticnal General Electric 
Corporation. 


of the basic ferm being +3%. The 
material can be supplied as solid rod 
or as components of “light section.” 
“12WW 320 for further details 


Tunnel-diode Amplifiers and 
Oscillators 


A RANGE of low-noise, tunnel-diode 
amplifiers are available from Micro- 
wave Associates, Luton, Bedford- 
shire. Designed for radar and com- 
munication receivers in the frequency 
range 2 to 10 Gc/s, these amplifiers 
offer substantial noise-figure im- 
provement over conventional receiy- 
ers, thus extending the range of the 
system or permitting the use of lower 
power transmitters. 

At C- and X-band, coaxial and 
waveguide models are available in 
“in-line” or other configurations. 
Complete solid-state receiver “ front- 
ends ” (including tunnel-diode mixer 
and if. amplifier) have been devel- 
oped for C-band, satellite-communi- 
cation systems. 

Compact tunnel-diode oscillators 
giving outputs to the order of 50 to 
100 u.W are also available. The units 
Tequire a d.c. power supply of 1.5 to 
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Below: Programme Board con- 
structed from Sealectro Proto- 
Kit. 


3. Fixed-frequency units or manu- 
ally-tuned types can be. frequency 
modulated by coupling the modulat- 
ing signal to the d.c. power-supply 
lead. Pulse modulation can also be 
achieved. The specification of a 
typical X-band oscillator from the 
series is, frequency range 9.2 to 9.5 
Gc/s, power output 50 to 60 “.W and 
bias voltage 1.35 to 1.9 V (d.c.). The 
oscillators can be operated over a 
temperature range of —40 to +70°C. 
12WW 321 for further details 


Tunnel Diodes 


NEW miniature tunnel diodes Series 
1N251 are available which cover the 
peak-point current range 2.2mA to 
100 mA with typical rise-times from as 
low as 22x107'2 sec. An epoxy- 
coated construction is said to keep 
the series inductance as low as 
1.55mH. Manufactured by Inter- 
national General Electric of New 
York, the diodes are available in the 
U.K. from Jermyn Industries, Seven- 
oaks, Kent. 

12WW 322 for further details 


«¢ Mixing’’ Board 


A MINIATURE programme-board 
device, based on Sealectoboard, that 
can be used for switching multiple 
inputs to multiple outputs is avail- 
able from Sealectro, Walton-on- 
Thames, Surrey. The kit is avail- 
able in a 10X10-hole matrix and 
paralleling of inputs and/or outputs 
may be achieved by simply insert- 
ing a connecting pin at the desired 
points in the matrix. It is 


Pistol-shaped soldering 
iron (Blixt, Sweden). 


Liquid-electrolyte tantalum 
capacitors (Plessey-U.K.). 


envisaged that the boards will be 
used in audioequipment demonstra- 
tions for providing a simple, but 
efficient, means of combining various 
amplifiers and loudspeakers, 

12WW 323 for further details 


Soldering Iron 


THE Blixt soldering iron, which en- 
ables one-hand soldering, can now 
be obtained in the U.K. from Oliver 
Dow, Finchley, London. Sixteen 
feet of flux-cored solder can be loaded 
into the handle of the soldering iron 
which is pistol shaped. The solder 
is fed to the bit by depressing and 
releasing the trigger. The iron is 
supplied with a spare bit and the cost 
is approximately £5. 

12WW 324 for further details 


Tantalum Capacitor 


A NEW range of liquid-electrolyte, 
tantalum capacitors, with working 
voltages up to 75 V, is available from 
the Dielectric and Magnetic Division 
of Plessey-U.K. (Towcester). Known 
as Type AHS, the components are 
extremely stable. The capacitors are 
obtainable between 33 and 470yF 
and can be used in temperatures of 
up to 150°C. The leakage current 
is less than 2 »A. 

12WW 325 for further details 


_ Correction 


THE Belling-Lee fuseholder des- 
cribed on p. 388 of the previous 
issue takes fuses 7in in diameter and 
not 3;in as stated. 
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NEWS 
FROM 
INDUSTRY 


Group profit of Cable and Wire- 
less Ltd. for the year ended 31st 
March, at £3,362,934 shows a drop 
of £767,744 on the 1962/63 result. 
Group profit after taxation of 
£1,300,879 (£1,500,222) and other 
deductions amounted to £2,062,055 
and represents a drop of nearly 
£600,000 on the previous year’s re- 
sult. 


The British Overseas Airways Corporation is ta use five Elliott procedural trainers — 
to aid instruction of flight crews and maintenance staff of the new Vickers VC 10 jet 
airliners which are now going into service. The trainers, which have been developed — 
and engineered to B.O.A.C. requirements by the trainer and simulator divisfon — 
of Elliott-Automation, comprise two Elliott visual display trainers (one covering the 
electrical system and the other covering the fuel management system), a radio aids — 
trainer, a flight systems trainer, and an airframe, engine and electrical systems 
trainer. The main operational radio and radar equipment of the VC 10 is fitted to the 
radio aids trainer along with an instructor’s panel, which carries controls for demon- — 
strating the various systems and providing synthetic signals. A list of this equipment — 
appeared on page 370 of the July issue. 


* British Relay Wireless and Televi- 
sion Ltd. announces a trading profit 
of £4,732,364 for the year ended 
25th April. This represents an in- 
crease of £126,641 on the 1962/63 
result. Attributable profits for the 
year, after’ deductions—including a 
modest £3,233 (£3,646) for tax and 
£3,714,339 (£3,696,884) for depre- 
ciation—amounted to £849,172 
(£687,900). British Relay also an- 
nounces that its subsidiary com- 


ro are 


Ys ping ray 


Maas 


VARS tes 


Thorn Electrical Industries Ltd. | Metal Industries.—After an excela | 


pany Pay-TV Ltd., formed to pro- 
mote subscription television, has now 
been re-constituted with Associated 
British Picture Corporation Ltd., 
British Home Entertainment Ltd. 
and British Relay Wireless and 
Television Ltd. as equal sharehol- 
ders. The offices of Pay-TV Ltd., 


for the time being, will be at Royalty 
House, 
W 


oie 


72 Dean Street, London, 


group trading profit for the year 
ended 31st March, amounted to 
£10,551,798 and shows an increase 
of over £4.5M on the previous year’s 
result. Tax this year took 
£2,976,920 as against £1,371,848 in 
1962/63 and after all deductions, in- 
cluding depreciation of £2,004,354 
(£1,498,543), the net profit amounted 
to £4,549;624, and shows an in- 
crease of £1,664,779, 


A new £25,000 demonstration microwave 
link is being built in Kent by Standard 
Telephones and Cables Ltd. to help boost 
its export business in this type of equip- 
ment. Since a true long-distance link 
would be impracticable for demonstration 
purposes, this. link is being built’ to 
simulate one of about 175 miles long (the 
international reference distance for mea- 
suring the performance of microwave 
systems) by sending the radio signals 
back and forth for a total of six transits. 
Each transit will simulate a station-to- 
station hop of about thirty miles. Two 
sets of aerials are to be used, and fre- 
quency and polarization will be changed 
on each hop. The pair of aerials shown 
are built in the - grounds of S.T.C’s 
factory at Footscray. 


| 


lent recovery in the second half of 


the year, Metal Industries group — 


mi 


trading profit for the financial year, 
ended 31st March, 


vious year’s result, Tax took 
£782,960 (£1,229,839) leaving, after — 
other deductions, a net profit of 
£823,556 as against £1,231,103 in 
1962/63. 4 


Royston Industries group pre- — 


tax profits for the year ended 31st 
March amounted to £271,271 as 
against £174,316 in 1962/63. After 
providing £68,242 for taxation 
(£31,146), £20,000 for tax equaliza- 
tion and making other deductions, — 
net profit for the year amounted to — 


totalled — 
£1,606,516. This still represents a — 
drop of over £800,000 on the pre- 


nate 


reese 


TSR ghana 


£183,029. This shows an increase | 


of £40,000 on the previous year’s — 
result. ae | 


Concord Electrenics.—Agreements 
have recently been concluded be- 
tween the M.E.L. Equipment Com-_ 
pany and Télécommunications — 
Radioélectriques et Téléphoniques. | 
The agreements cover technical and 
commercial co-operation, and have 
been drawn up with the object of 
offering a combined source of supply — 


of equipment for the Concord super- — | 
Each 


sonic airliner programme. 
company is capable of producing in 

its factories equipment developed by — 
either company, eed 


| 
: 


4 
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Printed Circuits—G.E.C, (Elec- 
tronics) Ltd. announces the launch- 
ing of a comprehensive service for 
the design and manufacture of 
printed circuits. All printed circuits 
made by G.E.C. Electronics are pro- 
duced by the photographic etched 
foil technique in its printed circuit 
division which is based at Spon 
Street, Coventry. As part of the 
service, an advisory unit has been 
set up and will be freely available 
at all stages of development and 
manufacture on problems of design, 
materials and technique. 


A new company under the name 
Pandect Precision Components Ltd. 
has been formed to offer specialized 
design and manufacture service to 
companies and individuals requiring 
non-standard wire-wound devices 
and test equipment. This company, 
which is a subsidiary of Pandect In- 
strument Laboratories Ltd., operates 
from Wellingten Road, High 
Wycombe, Bucks. (Tel.: High 
Wycombe 2150.) 


The Anelex Corporation, of Bos- 
ton, Massachusetts, has formed a 
wholly owned British subsidiary to 
handle sales and service of its elec- 
tronic data processing equipment. 
Known as Anelex Ltd. it will 
operate from Remead House, Ux- 
bridge, Hillingdon, Middx. (Tel.: 
HAYes 8734.) 


British Communications Corpora- 
tion Ltd., a subsidiary of Controls 
and Communications Ltd., has 
signed an agreement with the R.F. 
Communications Inc., of New York, 
for the manufacturing rights in the 
United Kingdom of its single 

sideband equipment. 


Impectron Ltd., of 125 Gunners- 
bury Lane, London, W’.3, announces 
that it has received a number of 
new U.K. agency rights for overseas 
‘companies. Included in the list are 
the following Japanese organiza- 
tions: Shizuki, whose. products in- 
clude film and electrolytic capacitors; 
Pioneer, who make all types of loud- 
speakers; Alps, capacitor and poten- 
tiometer manufacturers; Soshin, 
makers of mica and ceramic capaci- 
tors and associated components; and 
Unicorn, who make ceramic disc and 
polystyrene capacitors. 


Sylvania—The agency in the 
United Kingdom for electronic com- 
ponents distributed by the Sylvania 
International Division of General 
Telephone and Electronics Inter- 
national S.A., of Geneva, has been 
transferred from Thorn Electronics 
Ltd. to Thorn-AEI Radio Valves and 
Tubes Ltd., 155 Charing Cross Road, 
London, W.C.2. (Tel.: GERrard 
9797.) 


(Continued en page 478) 
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THE HOUSE OF BULGIN 


AT YOUR SERVICE 


LIST NO. P.360/SE 
A pair of 2-pole highly polished phenolic 


connectors consisting of List No. P.429 
panel-mounting Plug, and List No. P.430/ 
SE Socket, the latter being the mains-lead 
member, capable of accepting 7/36g. or 
14/36g. flex. Fully polarised and non- 
reversible, carrying 250V., 1.5A., A.C. or 
D.C. Protection against accidental contact 
can be. provided by a flexible plastic cover 
(Part No. 9455) which surrounds the ter- 
minals and cable connections of the apparatus- 
Plug. This cover can also transform the Plug 
into a safe, non-mounting member for 
additional uses. 


LIST NO. P.73 

S.A.1861 Plug and S.A.1862 Socket combine 
to make this well-known 3-pole mains Inlet 
Connector. Slit plug-pins entering into solid 
tubular sockets ensure excellent electrical and 
mechanical ‘‘ fit,” a popular pair for a wide 
variety of professional and domestic uses. 
Highest commercial grades of phenolic 
material go into the moulding of these con- 
nectors, the standard colour being black. The 
plug is available with 6 BA pinch screws 
terminals, or alternatively with soldering-tags. 
Socket cable entry is axial, and terminals and 
all metal parts are nickel-plated. Up to 5A., 
atb250N A. 


LIST NO. P.493 

This model is a P.O. standard to which P.O. 
numbering can be affixed upon request it is 
also accepted by H.M. Elec. Inspector of 

BULGIN Factories. The S.A.2096 Plug is equipped 
Were Y) with solid pins and the $.A.2097 Socket has 
} protected resilient sockets; neither of the two 
members will cross-mate into members of 
other pairs. Moulded in high-grade phenolic, 
the connectors carry 1A., at 500V., A.C. 
Standard colour is black with Side-entry for 
Cable and Approved Cable-grip. A supple- 
mentary device is available, to position between 
the plug-flange and the panel, to provide a 
lock against accidental de-mating. (Order as: 
P.493/Clip Retainer.) 


Comprehensive Leaflet Available. Quote ref. 1506/C. 


MANUFACTURERS AND SUPPLIERS OF RADIO 
AND ELECTRONIC COMPONENTS TO 
ADMIRALTY MINISTRY OF WORKS B.B.C. 
WAR OFFICE MINISTRY OF AVIATION G.P.O. 
AIR MINISTRY MINISTRY OF SUPPLY LTA. 
HOME OFFICE RESEARCH ESTABLISHMENTS N.P.L. 
CROWN AGENTS U.K.A-EA. D.S.I.R. 


12W W—109 FOR FURTHER DETAILS. 


A. F. BULGIN & CO. LTD., 
Bye Pass Rd., Barking, Essex. 


Tel; RIPpleway 5588 (12 lines) 
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Anglo-American Computer Agree- 
ment.—Negotiations have recently 
been completed between Associated 
Electrical Industries Ltd. and the 
General Electric Company of 
America to enable all current and 
future G.E. designs of process com- 
puters, associated peripheral equip- 
ment and programming information 
to be used in the United Kingdon 
by A.E.I. One of the first GE. 
computers to be built by A.E.I. is 
the GE/PAC 4000. This will be 
added to the existing range of com- 
puters manufactured within the 
A.E.I. Electronics Group, and will 
be sold in the United Kingdom and 
overseas by its member company 
A.E.I. Automation Ltd. 


“Elettra”.—The Marconi Inter- 
national Marine Company, will in 
future use the trade name “ Elettra ” 
for all its sound systems installations, 
whether ashore or afloat. 


The Electro-Tec Corporation, of 
New Jersey, U.S.A., has signed an 
agreement with Standard ~Tele- 
phones and Cables Ltd., granting 
sole rights for the exploitation of 
“ Wedge-Action” and other Electro- 
Tec relays in the United Kingdom 
and continental Europe. The U.K. 
outlet is the electromechanical divi- 
sion of S.T.C. at Harlow, Essex. 
European sales are to be made 
through ITT-Standard, Brussels, 
and the various I.T.T. companies 
based in Europe, 


ee EE 


the first of ten so-called “all-freeze ” 


Ross Valiant, 


Decca Radar’s latest factories and 
laboratories, which have been built 
at Cowes in the Isle of Wight, were 
officially opened in July. This unit 
of the Decca organization will take 
over the development and produc- 
tion of nearly all of the larger radar 
systems the Company manufactures, 
including air surveillance radars, de- 
fence equipment for early warning 
and meteorological radars. Nearly 
six hundred are employed at Cowes. 


Home Office Contract.—An order 
for 450 motor-cycle four-channel am- 
plitude modulated v.h.f. transceivers 
for use by the British Police Forces 
has been received by the telecom- 
munications division of Ultra Elec- 
tronics Ltd. This follows the suc- 
cessful introduction of the Ultra 4A5 
motor-cycle set last year. An initjal 
order has also been received from 
the Metropolitan Police for twenty- 
six of their Type 4B6 frequency 
modulated transceivers. 


The radio and electrical division 
of St. Aldate Wharehouse Ltd., of 
Innsworth Lane, Gloucester, a mem- 
ber of the Debenham Group of 
Companies, has signed an agreement 
with the Sony Corporation, of Japan, 
for exclusive distribution rights in 
the United Kingdom of Sony 
domestic radio and audio products. 
This becomes effective on Ist Sep- 
tember, when the previous agency, 
with Tellux Ltd., expires. 


Telemax-Southern Ltd: has 
changed its name to J.A.C. Elec- 
tronics Ltd. This is as a result of 
Southern Instruments Ltd., acquir-— 
ing the full share capital of this com- 
pany, which was previously jointly 
owned by themselves and Tele- 
mechanics Ltd. J.A.C. Electronics 
Ltd. has recently moved into a new 
factory at 4 Station Estate, Black- 
water, Camberley, Surrey. (Tel.: 
Camberley 5399.) The main pro- 
duct line of frequency measuring 
equipment is being centinued. 


Polaris Simulators——Through its 
subsidiary company EMIHUS Ltd., 
EMI Electronics Ltd. and the 
Hughes Aircraft Company are pro- 


viding weapon control simulators for ~ 


the Royal Navy Polaris School now 
under 
Scotland. 


Hoelzemann Diodes.—The Danish 
organization Danavox International 


A/S has acquired the diode manu- — 


facturing company and plant of 
Hoelzemann of West Germany. The 
entire Hoelzemann production unit 
has now been shipped to the Dana- 
vox factory in Copenhagen and pro-- 


construction at Faslane in — 


; 


¥ 


ete 


duction has started. These diodes — 


will shortly be available through the 
British subsidiary, Danavox (Great 
Britain) Ltd., Lloyds Bank Cham- 
bers, 125 Oxford Street, London, 
W.1. (Tel.: REGent 7486.) 


trawlers which will be joining the fishing fleets of the Ross 


The chartroom and the wireless room 
(inset above) are positioned, -to port 
and starboard respectively, on the wings 
of the wheelhouse which is topped by a 
navigating bridge. 
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Group, is now ready to enter service. The navigation 4 
equipment consists of an A.E.I. Type 651 high power — 
(20kW) transistorized radar with a nine-inch display, — 
a Kelvin Hughes Type 14/9 radar, Sperry Gyroscopes 
to stabilize the above, Redifon Type 262a Loran unit, 
Marconi “ Lodestar ” automatic direction finder, Kelvin 
Hughes Sal-64 Log, and two Decca “Simrad” Echo- 
meters. Incidentally, the A.E.I. radar equipment fitted 
to this vessel is the first of its type off the production © 


ae 


line and one of the Simrad Echometers is the 10,000th 


unit of its type to be manufactured. The communica- 
tion equipment comprises one Marconi “ Globespan ” 
transmitter, two “ Atlanta” receivers and a “ Kestrell ” 
emergency transceiver, a Cossor Type CC40/91 v.hf. — 
transceiver, and two Hudson Type AFI102 v.hf. 
receivers. 
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NOW... 


another milestone 


in audio 
engineering 
BY 


SIEREO GO 


Vharedidirtised INTEGRATED AMPLIFIER 


Dimensions: |3ins. x 4tins. x Yins. deep. Weight: I4lbs. Price £49 10s ad. 


.. . superb styling, faultless performance and a breakthrough 
in price and reliability by LEAK . . . the First Name in High Fidelity 


{Reprinted from ‘‘ WIRELESS WORLD ”’ Editorial May 1963 ‘‘. . . Last autumn, during his presidential 
address to the British Sound Recording Association, H. J. Leak demonstrated a prototype high- quality 
'|transistor amplifier which gave results indistinguishable from those of his valve amplifiers . . . 


‘* People sometimes ask why there is any necessity to change to transistors. The elimination of the 
output transformer is, in our view, sufficient reason now that solutions of the problem of linearity in 
the response of the rest of the transistor circuit have been found. As additional bonuses we get smaller 
size, cooler running and the prospect of longer life.”’ 


Compared with its equivalent valve amplifier the ‘‘Stereo 30” gives results which 
€ are indistinguishable and it offers these important advantages: 


@ It is 48% of the weight. @ It has greater reliability (estimated to be 500% better) 
@ itis 436), of the size. because the heat rise within the case is negligible (12°F) 
@ It is 89% of the price. and because the maximum voltage is less than 50. 


How can the valve possibly survive in view of the above comparisons? 


Write now for fully illustrated brochure. 


LEAK H. J. LEAK & CO., LTD. 
BRUNEL ROAD, WESTWAY FACTORY ESTATE, LONDON, W.3. 
; Telephone: SHEpherds Bush 1173 Telegrams: Sinusoidal Ealux, London 
RS SETS PEEPS PRIDE SRE TTT ESE AS BE BE EET EE LE LILIES SLITS ILD EL LEE DSA LAE SRE EES 
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WIRELESS WORLD 


PUT EUROPE IN YOUR POCKET WITH THE WORLD’S SMALLEST SET 


Amp. 


SINCLAIR RADIONICS LTD., COMBERTON, CAMBRIDGE 


6 STAGES USING ONLY 3 TRANSISTORS ! 
= A.G.C. 


1st R.F. : ‘ la 


THE SINCLAIR MICRO-6 is a great triumph of 
British designing far ahead of anything produced in 
Japan, U.S.A., Germany or anywhere else and thousands 
are‘now.in use by satisfied’constructors. The set uses three 
Micro-Alloy Transistors (MATs) in a unique double 
reflex circuit. The signal selected by LI and TCI is ampli- 
fied at R.F. by Trl and Tr2. The output from Tr2 is 
rectified by the detector stage DI and D2, and the resultant 
A.F. signal passed back to Trl. Tri and Tr2 then amplify 
the signal again—this time at A.F. Thus both Trl and 
Tr2 have been used twice and give a gain normally only 


Detector 


grey nylon. 


(2 required) 
Pack of 6 cells 10/6. 


MALLORY MERCURY CELL TYPE ZM 312 
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obtainable with four transistors. The output from Tr2 
drives Tr3 ,the output stage, which feeds into the feather- 
weight earpiece (or the TR750 power amplifier). Tuning 
is over the medium waveband with bandspread for easy 
reception of Luxembourg and A.G.C. to eliminate fading. 
The Micro-Alloy Transistors which the Micro-6 uses not 
only give extremely high gains and low noise levels, but 


they consume only a fraction of a mA, from the two pill- _ : 
“size batteries which power the set and have a working — 


life of over 70 hours, 


x SIZE 14 x 13, x Hi 


LUXEMBOURG 


MEDIUM WAVE BAND 


%* BUILD IT IN AN EVENING 


9'6 


A very clearly produced instructions manual is available 
for building the Micro-6. It extends to eight pages 
and is copiously illustrated. Anyone can build this 
set by following the instructions. All parts including 
case, featherweight earpiece, MAT transistors and 
instructions manual come to 


“ TRANSIRSTA ”’ wrist strap. for wearing / 
the Micro-6 like a wrist-watch. In black or 7 6 


each ]/]] 


Telephone: COMBERTON 682 


Zin. < ist i 
(PHOTO ABOVEAS ACTUAL SIZE) 


%& WEIGHS LESS. THAN 1 oz. 
WITH SELF - CONTAINED 
AERIAL AND BATTERIES 


¢ %& BAND SPREAD TUNING FoR 
| 


ha 


aS 


x ah 
*% VERNIER TYPE TUNING OVER 


i 
hl 
S| 


is; 
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SINCLAIR DESIGNS 


CAPACITORS 


THE MICRO-6 
uses the smallest 
components ever 


We show here some of the components 
(except earpiece and case) required 
for building the Micro-6, drawn to actual 
size. They include the smallest ever to be 
made available to domestic set cor struc- 
tors, being of the kind used in space and 
computor electronics, so they have to 
be reliable. The tuning system has an 
ingenious vernier control 

for easy station separation. 


8 page fully illustrated 


instructions manual and 
all parts including case, 


“PRINTED 
CIRCUIT 


‘ane I tadante ccettacnneccronicwuntinceanucaiernee 


x RO Me ous UTMITIAUE GANTT 


Uf 

: : AERIAL 
vernier dial and earpiece 
ENTE UD wahnentoee canenncree ee 


Complete with 
built-in volume 
control and 

on-off switch 


~~ SINCLAIR TR 750 POWER AMPLIFIER 
| PERFECT FOR USE WITH THE MICRO-6 AND SLIMLINE 


Measuring only 2 x 2in. and having its own 

built-in volume control and on-off switch, 

the TR 750 has a full 750 milliwatt trans- 

formerless output for 10 mV. into 10 K ohms. Il ith ine 
Frequency response is from 30 to 20,000 c/s. ated naar 
within -+- | dB. This amplifier makes a 

powerful car, domestic or portable radio J 
used with the Micro-6 or Slimline receivers, 3 9 6 
or a hi-fi record reproducer used singly or 
paired for stereo. There are-many other 
uses for the TR 750 which is available for Ready 45/ 
building or ready built and tested. built a 


: UNIQUE SINCLAIR 
SINCLAIR SINCLAIR SINCLAIR ees eens 


INJECTOR MICRO-AMP. SLIMLINE Pion, i. tle a 


4 ie Use it as an FM transmitter! ; satisfied with your pur- 
ee for ik Smaller hee Li, ade oplenpy Extra easy to build chase (we are confident 
ing equipment ‘i it response 30 to 50,000 c/s. 1 dB, power ret Sey ee ee that you will be delighted) 
Generates and: injects a : gain 60 dB. (1,000,000 times)—makes Has self contained your full purchase price 
signal into any part of a broadband R.F. amplifier, F.M. ferrite rod aerial and will be refunded instantly 
equipment at any fre- transmitter or a subminiature hi-fi takes -standard PPS and without question 
quency from 1 ke/s. a eae ete battery, . yet Pat : 
to 30 me/s. to locate DE an Ow pega = sures only 242 x 
faults rapidly in radio or Ra Se able for any 1f} x fin. Tunes FULL SERVICE 


‘| 


ouyas YT TINIS 


audio equipment. Mea- earpiece or over the medium 

sures only L8in. x 1.3in. Sea even loudspea- waveband. Great FACILITIES 

» x0.5in. excluding probe / ker,. All parts power and quality. ALWAYS 
With full instructions, 27 6 with full instr- All parts including AVAILABLE 
Takes standard 6d. bat- uctions come to royal blue and gold 

tery which will last about Ready 2 8 J 6 case, earpiece and TO SINCLAIR 
6 months. Built 32/6 instructions come to Se USTOM ERS 


If you do not wish t9 cut the coupon from this page, please mention * Wireless World,’’ Sept. when ordering. 
ee a Pe A Se a Se meme ees SS os ee oy 


To SINCLAIR RADIONICS LTD., COMBERTON, CAMBRIDGE COMBERTON 62 


Please send items detailed below:— # Ss. d. 


1 i 
] j 
l 3 | 
ee ee TOBIRESS. ee ee he ee oe ea | 
1 : r 
I l 

l 


FOTAL £ 


for which I enclose CASH/CHEQUE/MONEY ORDER r 
De ees ees yn SS A LT A AY A A 
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The shapes of sound 


SOMETHING MISSING? 


For a very good reason there is no transcription arm 
with the Goldring-Lenco ‘88’ Transcription Unit. The 
‘88’ has been designed in response to the wide demand 
from enthusiasts for an extra high quality unit that will 
permit them to use a transcription arm of their own 
choice. Additional refinementsincludethe push-button 
“on/off” switch which also engages and disengages 
the drive and is linked to a neon pilot light; and the 


entirely click-supressed switch circuit. As with alf 
Goldring-Lenco transcription units the unique infinitely 
variable speed control offers particular advantages to 
musicians and to those with appreciation of precise 
pitch. Coupled with the exceptionally clean modern 


‘design and the capacity of the ‘88’ to offer complete 


freedom in mounting arrangements, these unique feat- 
ures give the ‘88’ immediately obvious advantages. 


Goldring-Lenco unique vertical drive system. — Continuously variable speed from above 

80 r.p.m. to below 30 r.p.m. and from 15 to 18 r.p.m. with four adjustable cllekestope for 78, GOLDRING-LENCO 
45, 33 and 16 r.p.m. —8 Ib. die-cast, accurately machined, non-magnetic turntable — Centre c 
spindle of ground and lapped steel in sintered bronze main bearing. — Wow and flutter-0.2% uf 8S S / 
maximum.— Rumble and hum — negligible. —Less than 1% speed change for 13% mains 


voltage change. — Press-button ‘on/off’ switch, linked to pilot light. Automatic disengage- 
ment of drive when switch is in ‘off’ position. Dimensions: 142’ front to back: 134” side to 


Transcription Unit 


side. Clearance required below mounting board 3’. C1656 CHEE ae 


GOLDRING MANUFACTURING CO. (G.B.) LIMITED + 486-488 HIGH ROAD, LEYTONSTONE, LONDON, E.11. * TELEPHONE: LEYTONSTONE 8343 
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Four letters of introduction 
_ to a successful career in 
= electronics 


Four letters — standing for CAPITOL RADIO ENGINEERING INSTITUTE, 
Washington, D.C., of which C.R.E.I. (London) is the International Division 


The new C.R.E.I. (L-ndon) Brochure describes the wide areas of study available in the 1964 HOME 
STUDY COURSES. The programmes extend into every application of electronic engineering, and are 
flexibly arranged so that appropriate courses are available for each grade of student, from junior technician 
to senior engineer. Every course offers a clear-cut path to increased knowledge, and brings the student 
right up-to-date with modern developments and techniques. 


‘On enrolment each C.R.E.!. student is allotted a highly qualified tutor who. maintains a personal interest in his progress 


‘throughout the entire course. 
Special programmes for the City and Guilds of London Institute Telecommunication Technicians’ Syllabuses Nos. 49 and 300 


have been prepared by C.R.E.]. (LONDON) who are members of the City and Guilds of London Institute. 


C.R.E.1. (London) (Dept. WW46), WALPOLE HOUSE, 173/176 SLOANE STREET, LONDON, S.W.1 


= ——— ——— 


C.R.E.I. Courses Please send me (for my information and entirely Please send me (for my information and entirely 
are available in: — | without obligation) full details of the City & Guilds | without obligation) full details of the Educational 
a Programme. (C. & G. SUBJECT 49) Programmes offered by your Institute. 

® ga Engineering Tech- [] Ist yr. [_] 2nd yr. []3rd yr. [] 4th yr. l NAME 

ology - NT Bo Pu NAME. ceonereteag srosscnsctacet-nangsveapnsesrminah eanetssnssezeety 

2 b 00). 

© Mathematics for Electronic Fier tel Shuptarpentary,, civdies: (Subtest 200) ADDRESS ict: ee eee) ah ee sree rs 

Engineers | RUA ME ie: vada ccscccaccasncseeeduies dnsesesectheshcoveebsancdbone | | | 
@ Telecommunications | Proce | | Sen dees shetssaeatcopetateusewearaseenddusesegouedesedovsnessvanrsesrecs | 
Ts le an SR ies ps ae ae |__| ELECTRONICS EXPERIENCE 0... Se eet 
@ Radar | Be seo, owsiassebenamieins dR hsacssitse>=ac spin toresenneudssernares 
@ Servo Systems | Educational and Technical Background | | BAS doer et ee aM ici cow ions tecuchees racnaensceoaccabmessds bes siotearsoss | 
eSpace Electrons eee A arate: oot th [ey a eee 
SIRE I 

nology ee Ee eR ake teen aha tigers A Bites Woes pavement See at | 
@ City and Guilds of London | C.R.E.I. (London) (Dept. WW46) ' | C.R.E.I, (London) (Dept. WW46) 

Institute Telecommunication * Walpole House, 173/176 Sloane Street. a Walpole House, 173/176 Sloane Street. 

Technicians’ Syllabuses. an ep pain a oer Ea eels eae a ae a ee ae 
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HAVE YOU AN 


ACOUSTIC 


MEASURING 
PROBLEM? 


TYPE 1400F 
TRANSISTOR 

| SOUND CEVEL 

| METER, 


Full technical data from:— 


rea 


SEPTEMBER, 196: 


DAWE 


HAVE 
THE 
ANSWER 


For expert advice on any problem in acoustics why 
not consult Dawe, the acknowledged experts and 
manufacturers of a complete range of sound level 
measuring and analysing equipment including sound- 
level meters, sound level indicators, audio-frequency 
analysers, octave-band and one-third octave-band 
filters, statistical analysers and acoustic calibrators. 


DAWE INSTRUMENTS LTD., WesteRN AVE., LONDON, W3 Tel: ACOrn 6751 


A member of the Sam group of companies ~-— 
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MINISTRY OF AVIATION APPROVED INSPECTION. 


TRANSFORMERS 


STANDARD RANGE OR TO YOUR DESIGN 
TOROIDAL —‘C’ CORE — PULSE — MATRIX 


SS 
CHASSIS — CABINETS & PRECISION METALWORK 
ELECTRONIC ASSEMBLY 


HOWELLS RADIO LTD. 


MULBERRY STREET, MANCHESTER, 15 
MOSS SIDE 2000-2434 
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+ Big 14 


SOLDER WITH | 
PRIMAX and PRIMAXA 


SUPER EFFICIENT SPOTLIGHT 


SOLDERING GUNS 


PRIMAX 
60W SPOTLIGHT 


86/8 ea 


PRIMAXA 
100 W SPOTLIGHT 


1127/8 ea. 


Distributors: S. KEMPNER LTD., LONDON, W.1 B | 
29 PADDINGTON STREET, Tel. HUNter 0755 4 
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as See aeesere ESF 


‘Triple Rating’ means 
3 sizes of metal oxide film resistors 
cover most requirements 


SEMI HIGH GENERAL 
PRECISION STABILITY PURPOSE 


anit at 70°C ambien = O-5% ainsi fo 


The Electrosil Triple Rated range offers extensive savings in stock, economy in bulk 
purchase and standardisation in design. Previous style-references were as follows :— 
PRA=CO7; TR5=NJ60 & CJ20, TRE6=NJ65,& CJ32 


Qualification Approval 
The Triple Rated range is unique in that qualification approval has been given to 
TR5 and TR6 in both the semi-precision and general purpose categories. Approval 
Status is as follows: 

Electrosil Style | DEF. 5114A Style Rating in Watts 70°C. | Tolerance | Ohmic Range 

oe sisteiteed Pano Seca etsy lee aarti 8 i 

TR5 (NJ60) RO3-E | 68 Ohms—1 20K 

TR6 (NJ65) RO3-D y 68 Ohms—470K 

TR5 (CJ20) RO2-C 22 Ohms—470K 

TR6 (CJ32) RO2-B 33 Ohms—1 Megohm 


i PALLION, SUNDERLAND, CO. DURHAM Te/: Sunderland 71557 + Telex 53273 


RI 


OFFICIAL DISTRIBUTORS: Stewart Aeronautical Supply Company Ltd, Gatwick Road, Crawley, Sussex. Phone: Crawley 28700 (10 lines) 
Townsend-Coates Ltd. Coleman Road, Leicester. Phone: Leicester 68561 (5 lines) 
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2 - 35KMc 2—12KMc_ 
50 mW - 70W 1W -2KW 


§ 


225 Mc - 85 KMe  25W- 80KW.- . . 10W - 250W 
100W —150KWCW <=220Mc 3000 Mc 
(10 MW PK) ~ > $ : 


Magnetron 


300-3000Mc —Ss*®S W-- 280 KW 15W -1KW 
30mW -50WCW... =: ~ + £1300 Me 


soaicranomessneats 


TRANSMITTING AND MICRO - 
WAVE TUBES 
Stocked in Geneva and sold in 59 
countries. 
30 years experience in manufac- 
turing standard and custom-built 
quality tubes. 
‘Call on our application engineer- 
ing service for assistance. with 
your design problems. 

Write for new short form catalog. 


EIMAC 


Eitel-McCullough SA, 15, rue du Jeu-de- 
Arc, Geneva, Switzerland, Te!. 358930 


ENGLAND: Walmore E:ectronics, 1'-15 
Betterton Street, Drury Lane, London 
W.C. 2, Tel. Temple Bar 0201-5 


12W W—119 FOR FURTHER DETAILS, 


(TRANSISTORISED D.C. CONVERTERS) 
2 KW. Peak Starting. 650 W. Continuous. 
50-60-400 c/s. or D.C. from 12-24-50 v. Battery. 
Up to 93% Efficiency. Polarity Reversal Pro- 
tection. Square or Sinewave. Up to 300% 
Instant Overload Capacity. Manually Controlled 


Frequency. Reed Type Indicator. Remote 
Control Facilities. 


Applications: Static ‘‘ No-Break ’’ Standby 
Power Supplies: For Vital System(s) Protec- 
tion; e.g. V.H.F. Transmitters: Industrial 
Processes; Control-Alarm-Warning Systems: 
Mobile Use of Counters; Sig./Gen. Recorders— 


U/V Sound. Oscilloscopes and Lab. Gear in 
Marine and Aircraft (K114). 


Range of models available 
with prices from £11-£90. 


Please write to department C.10 
for transverter leaflet. 


the D.C. conversion specialists since 1935 


BROWELLS LANE . FELTHAM . MIDDLESEX 
Telephone: FELTHAM 4837 


Valradio and Stereosonoscope are the registered trade 
marks of Valradio Ltd. 
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MOST VERSATILE 
113: | 99285: 


From 4” to 450” 
With any one per ‘hour on all 
drive motor 11 


analog (galvano- 
different chart meter) recorders 
speeds are avall- s 


able by means of 
rapidly placcar, § A.C. or D.C. 
DRIVE 


changeable gear- 
Chart drive 


Models available 
to record A.C. 
and D.C, current 
and voltage and 
temperature. 


INSIDE, 
OUTSIDE 


The recorder 


boxes. 


BELOW SEA powered by syn- | may be easily 
LEVEL of any standard | Weatherproofed, 


and may be 
safely used in all 
weather con- 
ditions including 
high humidity. 


BELOW ZERO 


voltage and 
frequency or D.C. 
motors which 
consume only 
milliwatts of 
power, 


EXPERT 


TO 100,000’ 


Performance 
unaffected by 
changes in 
atmospheric 
pressure. 


LARGE 


NO INK 


resctacién | CHART FADVICE| . 10 160°F 
- 0 & 
gases Steere |CAPACITY §f our represent- | teoy mnainteined 


the need for ink, atives will 
heated stylus or 
voltage sensitive 


paper, 


ROUGH 
USAGE 


This precision 
instrument is 
housed in a@ 
rugged die cast 
aluminium case, 
Tough, dépend- 
able it will give 
years of faithful 
service under the 
most adverse 
conditions, 


At 1” per houra 
standard chart 
roll lasts a full 
month 


LOW 
COST 


PRICES 
FROM 


£53 


over a wide range 
of ambient 
temperatures. 


readily advise 
you on any 
application: 


RE-ROLL or TEAR OFF 


The chart is rewound inside the unit 
or in the tear off type it feeds out of 
the recorder and may be torn off as 
required. 


WEST ee Ltd 


A Division of 
GULTON INDUSTRIES (BRITAIN) LTD. 
The Hyde, BRIGHTON, 7, Sussex, England 
Tel: Brighton 66271 Telex 87172 


in 
PORTABLE 
UNITS or for 
PANEL MOUNT 


write or phone for 


CATALOGUE 
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ON DISPLAY-—a full range of spares and accessories and components including 
UHF and VHF signal boosters, UHF tuners and fitting kits, UHF aerials, signal 
_ Strength meters, low loss cables, fly wheel sync kits, and I.F. amplifiers. 


ON STAND 62 


Suppliers of the COMPLETE range of 
spares and accessories to 


PYE - EXCO - PAM - FERRANTI - INVICTA 


and stockholders of a comprehensive 
: range of components for all makes of TV 
] and radio. Well worth a visit! 


‘Rano & TELEVISION SERVICES LTD. P.0. BOX 11, CAMBRIDGE TEL: CAMBRIDGE 59101 
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SUMMER BARGAINS 


Air Spaced Trimmers, good length jin. spindle 
0-50pf. but easily convertea down to 0-5 pf. 
2/6 ea., post 1/-. Ditto but 2 gang for F.M. 
Tuners etc., 4/6 ea. Post 1/-. 

High Voltage Condensers. 2 mid. 1.2 kv. 4/6, 
4 mfd. 1.5 ky. 6/6, 2.5 mid. 4 kv. 6/6, .01 mid. 
5 ky. 3/6. 

Transmitting Aerial Condensers. 
mfd. 12/6, 6 kv. .0002 mtd. 6/6 
Rectifier Valves. 4 pin 4 v. 120 ma. full waves 
replace MU12 etc. 4/6. P. & P. 1/-. 40/- per 
doz Post free. 

Double Trimmers. ideal for making pre-set 
station receiver 100 pf. plus 100 pf. 6/- per doz. 
Post 1/-. 

Trimmer Assortment. 3 doz. various sizes and 
types including doubles and ceramic air spaced. 
Retail list value over #4, all new and unused 
10/- for 36. Post 2/-. 

Mica Condenser. 100 pf. 200 pf. 300 pf. 
500 pf. 1,000pf. 3 doz. assorted list value £2. 
36 for 5/-. Post 2/-. 

Litz Wire for coii winding. 
per Ib. from makers, Ilb. reels 2Q/- ea. 
and packing 2/-. 

Motor Generator, 6-v. input gives 12 v. output, 
suitable to run 12 y. car battery radio off 6 v. 
battery 1'7/6, post and insurance 3/6. 

Post Office Type Key Switch. 3 position 10 
change over contacts 7/6, post 1/-. 

23in. T.V. Cabinet. Complete with mask. 
These are very fine cabinets made for Philco. 
We recommend you collect, but will send at 
your own risk. 25/-, carriage and packing 10/-. 
Volume Control Bargains. All fitted with switch 
and good length spindle following values 
available. 5k. 10k. 25k. } meg. 2 meg. 2/6 ea. 
1/- Post. Orders over seven Post Free. 

Hours Elapsed Meter. Fine American make 
unused, but ex -equipment 35/- ea., post 2/-. 
12 v. 10 amp. Rectifier. S%in. sq. plates 19/6, 
post 2/-. 

Simmerstat Heater Regulator. Suitable to 
control elements, heater, soldering irons and 
boiling rings up to 2,500 watts. Complete 
adjustable, normal prive 55/- each. Special 
snip price 12/6, plus 1/6 postage and insur- 
ance. 

Transistor ferrite rod aerial with medium 
and long wave coils with circuit. 9/6. 
Oscillator Coil and seé of 3 ILL. transformers 
for transistor set with cireuit, 12/6. 

Midget 3in. P.M. Loudspeaker 3 ohm, 12/6, 
8 ohm, 18/6. Midget 208 pF'+176 pF two- 
gang Tuning Condenser with trimmers -for 
transistor set. *Price 9/-. 


20 kv. .0012 


Normally over 40/- 
Post 


WIRELESS WORLD 


GOOD COMPANION 


6-Transistor superhet with remarkable 
performance over medium and long 
wave. Opportunity occurs to make this 
very fine receiver, which uses mainly 
standard parts at a very low price. 
Constructor’s parcel comprising:—2- 
tone cabinet as jllustrated, printed 
circuit board, wave change switch, 
volume control with on/off switch, 
self adhesive scale, pointer, 2 small 
knobs, 1 gold embellished tuner. Full 
constructional data, retail value of this 


parcel 69/6. 
This month offered for 39/6 post and packing 3/6- 


THIS MONTH’S SNIP—— 


MAINS IU WEK I ACK cesigned to operate transistor sets and amplifiers 
Adjustabie output 6 v.—9 to 12 volts tor up to 500 mA. (class B working). 
Yakes the place ot any of the following batteries. PP1-PP4-PP6-PP7-PP9 
and others. Kit comprises: mains transformer-rectifier, smoothing and 
load resistor 5,000 and 500 mid. condensers, zener diode and instructions. 
Real snip at only 14/6, plus 2/6 post. 


AMPLIFIER FOR PORTABLE 
PLAYER 


and power, and mains transformer for safety. 
bargain at 29/6 plus 2/6 post (less valves) 


OUR BARGAIN OF 
THE YEAR 


ad 


Complete kit of parts to build this 6-transistor 2 wave 


2/6 post 
and ins, 


receiver at 


Bi 39/6 plus 
“CORONET” Mk. Iil 


It fully covers the mediur-wave band and that part o 

the long-wave band to bring in B.B.C. Light. The circuit 
includes a highly efficient slab aerial and Plessey tuning 
condenser. Overall size approximately 44 x 2} x 1}in. 
Supplied complete with carrying case. 


ELECTRONICS 


(CROY 


266 LONDON ROAD, WEST CROYDON, SURREY 
43 SILVERDALE ROAD, EASTBOURNE, SUSSEX 


Post orders to: 


The (Lexor 


HIGHLY VERSATILE 
PORTABLE POWER 
DISTRIBUTION 
BOARDS 


AVAILABLE FROM STOCK 


Full literature and price lists from: 


LEXOR ELECTRONICS LIMITED 


ALLESLEY OLD ROAD COVENTRY 
12W W—123 FOR FURTHER DETAILS. 


‘DIS - BOARD ”’ 
for INSTANT MAINS 


bility list upon request. 


Ico (VoR = —9.5V) 


OVER 300 
COMBINATIONS 


Ip max. 


f, (VCE 


UNIQUE BARGAIN FOR CONSTRUCTORS 


—uses three valves, has push-pull output for quality 
Real 


SEPTEMBER, 1964 


Speaker Bargain 


High ‘ 
loud- : 


12in. 
fidelity 


permanent 
magnet type 


with stand- 
ard 3 ohm 
speech coil. 


‘ handle 


Price 27/6 plus 3/€ post and insurance. 


This fine cabinet 1 H 
as illustrated but Cabinet Snip 


less control knobs 
is available this 
month at a 
special snip price 
of 12/6, plus 3/6 
post and 
insurance 
Size is 3}in. 
x Qin. Xx 
4in. and it 

is nicely 
covered in 
two - one 

1 Spy Uryancs S 
fabric. 


SIEMENS HIGH 
SPEED RELAY 


Twin 250 ohm coils adjustable 
tension change over contacts— 
plat. points 7/6, post 1/-. 


FIVE CORE CABLE 


Ideal for switching circuits, intercoms. ‘POA 
runs etc. each core flex copper with rubber 
insulation cores covered overall in tough rubber 
or P.V.C. 9d. per yd. or 30 yds. length 15/- 
plus 5/- post. 

Pre-amplifier. Made to Mullard design to suit 
the 10 watt amplifier made to specification. 
New Unit. Simply needs valve. Type EF86. 


37/6 each. 
ON) LIMITED 


IMPEX ELECTRICAL LIMITED 


| GOWER ST., LONDON, W.C.1. 
IMPEX SEMICONDUCTORS 


—— aaa 
Supplies are available of fully tested semiconductors with slightly 


relaxed specifications. Continuity of supply is always assured. Availa- 


MUSeum 9777 


S$49T—germanium LF power transistor 
Vcp max. = VCE max. 


Ip max. = 450mA; p tot max. = 12W; 


—36V; Ip max. = 3.6A; 


< 90uA; hee = 12 to 25. 


S$69T—germanium power amplifier transistor for V.H.F. 

Vcp max. = Vcp max. = —28V; hee >7; 

p tot max. (at 80Mc/s, 81.5mA) >300mW; 
$91T—silicon junction transistor similar to OC204 

Vcp max. = Vcp max = — 14V; Ip max. = 450mA; 
90mA; Ico (VcE = —6Y) <0.3uA; 


—6V. Ic = 


IMA) = I.5Mc/s; hp > 14. 
TRADE ONLY 
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The only 


ee ee ee 


THE AIRMEC TELEVET TYPE 259 is the ONLY complete Television Tester — 
it has every facility for thoroughly checking, repairing, overhauling and aligning TV 
sets. It covers Bands 1 and 111, crystal calibration. Can be used with AC/DC type 
sets. Completely portable. Incorporates: Wobbulator: AM or CW Signal Generator - 
Pattern Generator - Audio Oscillator AC and DC (including EHT) voltage measur- 


ing facilities - Line transformer test. 


WRITE NOW for full details! 


Airmec also make the RADIVET TYPE 211, for AM and FM Receivers. 


Airmec Ltd aca wrcomse sucks Tel: High Wycombe'21201/10 


all-in TV teeter 


es ee ee ee ee es bes Oe 


Immediate delivery. 
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this set 
is 
Unique! 


Designed by C &N (Electrical) Limited as a compact, 
robust, reliable equipment, this sophisticated set stands 
alone in its field. Whatever the environment, this 
Receiver will remain operational — powered by standard 
U2 torch batteries, vehicle batteries, field generator or 


mains supplies. Tough assignments require dependable 
equipment. 


1020 HF COMMUNICATIONS RECEIVER 


FULLY TRANSISTORISED - FREQUENCY RANGE OF 0.5 to 32 Mc/s. 


Any portable Receiver offering the detector outputs which this set has avail- 
able, capable. of operating under the most. adverse environmental con- 
ditions, and designed particularly with hard usage in mind, has so far been 
cumbersome, unwieldy and unsuitable for prolonged manhandling. This 
set marks a major step forward in British communication equipment and 
has been selected for use by the 1964/65 British Combined Services Expedi- 


Brief Technical Summary - Crystal calibration at 100 Ke/s intervals. Fre- 
quency selection: 11 x3 Mc/s Bands. Power Supply: Between 12 and 50 V. 
DC at 100 mA (peak). Signal Modes: AM, PM, SSB, FSK, & CW. Co-axial 
or Wire Aerial connections. Total Weight: 20 lbs. The Receiver is housed 
in a standard R.A.E. aluminium alloy Equipment Case and has been 
accepted by the British Ministry of Defence. 


- tion to South Georgia; Antarctica. 


(ea) C4 N (ELECTRICAL) LTD, THE GREEN, GOSPORT, HANTS. 
= 


Telephone : Gosport 80221/8. Telex ; 8621 
TRAINING TECHNIQUE 


; /4 W/ tuRADIOs ELECTRONICS 


You LEARN while you BUILD. 


SIMPLE... PRACTICAL ...FASCINWATING. +» 


_ ANNOUNCING—after many years of highly successful operation in 
_ the U.S.A. and in Europe—the latest system in home training in electronics 
~ isnow introduced by an entirely new British training organisation. AT LAST 
—a comprehensive and simple way of learning—by practical: means— 
_ the basic principles of radio and electronics, with a minimum of theory. 
' YOU LEARN BY BUILDING actual equipment with the components 
and parts which we send you. You advance by simple steps using high 
_ quality equipment and performing a whole series of interesting and instruc- 
_ tive experiments. No mathematics! INSTRUCTION MANUALS and “° 
_ our teaching staff employ the latest techniques for showing clearly how radio works 
_ in a practical and interesting manner. You really have fun whilst learning. AND you 
end by possessing a first rate piece of home equipment with the full knowledge of how it 
_ operates and—very important—how to service and maintain it afterwards. A full 
library of magnificent illustrated textbooks are included with the Courses. IN FACT 
for the ‘‘ Do-it-Yourself”? enthusiast, the hobbyist, or those wanting help with their 
_ fadio career training-or to set up their own full or part-time servicing business—then this Amplifier, 
“new and exciting instructional:system is exactly what is needed and it can all be provided oscillator and 
at yety moderate cost, Easy payments available. Post the coupon now, for full details. detector circuits 
There is no obligation. 


BUILD YOUR OWN @ RADIO EQUIPMENT ®@ TEST GEAR @ HI-FI (oo 
-- «INSTALLATION—AND LEARN AS YOU DO IT. | To: RADIOSTRUCTOR (Dept. G143) 
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DO-IT-YOURSELF 


RAS 
Test equipment 
supplied 


LOTE OF INSTRUCTIVE. 
EXPERIMENT AT. HOME 


; Basic 
lst stage receiver 


Servicing 
commercial-receiver 


Power supply circuits 


y 


# 


aan : | Reading, Berks. | 
ye - | a IN aiie Ie ciara a aoa rer at ahah Saha ele eae tase | 
2 RLY — BLOCK 
; Nah ro CAAT ESS PL Nee ta SOAD S ATE cr Ano CAPS 
| PLEASE | 
821) Wed t Toy tatives. 9 64 
_ BRITAIN’S LEADING RADIO TRAINING ORGANISATION fine aaa A CaCaree ene Temresencan cet 
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DE-LUXE RECORD PLAYER 
Incorporating a 4 Sp. Garrard Auto-Slim KIT 
unit and Mullard latest 3 w. amplifier 

(ECL86 and EZ80), vol., bass and treble controls, 
with 8 x bin. 10,000 line speaker. Superb quality re- 
production. Contemporary styled two-tone cabinet. 
Charcoal grey and off-white with matching blue relief. 
Size 17}in. x 16in. x Sin. 19 6 

COMPLETE KIT. = y 
(Carr. & ins. 10/-) 
Cat. & Const. details 2/6 (free with kit). 


FRONT SECTION, which houses amp & spkr 
| is detachable from casieek Price, as poDacec) 


unit for steree. £5/1'7/6. Carr. 5/-. 


TAPE DECK BARGAINS 


BSR MONARDECK COLLARO STUDIO 
Type TD2 8-SPEED DECK 
Twin-track £7/9/< Twin-track £10/10/- 
Four-track £9/10/- Four-track £14/10/- 


f WirELESS Wort . 


Carriage: 5/-. Carriage: 7/6./ 
GARRARD 


BA RGAINS PLAYER UNITS 


SINGLE PLAYERS: Carr. 4/6. 
Model SRP1O 5 gns, 

Model 4HF £16/10/-. Carr. 7/6. 
AUTOCHANGERS: 4 speed. Carr. 5/-. 
Latest Model AT.6 with transcription 
arm, plug-in head, mono. 10 gns. 
Stereo 1] gens, ‘“ Autoslim” Model 
6/17/6. ~ 


BONDACOUST Speaker Cabinet Acoustic 
Wadding (lin. thick approx.) ), 12in. wide, 
any length cut, 1/6ft., 4/- y 

TYGAN FRET (Contem., Ebae ), 12 x 12in, 


2/-; 12x18in. 3/-; 12x24in. 4/-, etc, 


RECORDING TAPE } 


Famous American Columbia (CBS) 
Premier quality tape at NEW RE- 
DUCED PRICES. A genuine recom- 
mended Quality Tape—TRY IT Brand 
new, boxed and fully guaranteed. 
Fitted with leader and stop foils. 


Standard Double Play 
din. 600ft. 13/< 1,200ft... 31/6 
5#in. 900i. 16/- 1,800f... 39/6 
Tin. 1,200ft. Ql/=  2,400ft... 47/6 

Long Play Post & Pack. per 
jin. 900ft. 1'7/G reel, 1/- plus 6d 
52in. 1,200f. 19/6 -ea. for additional 
Tin. 1,800f. 2BAG= reels. 


SPECIAL OFFER  3in. Message tape 
150ft. 3/9; 3in. L.P. 225ft. 4/9; 3in. 
D.P. 300ft. 6/6; P. & P. per reel 6d. 


TAPF REELS Mnfrs. surplus 7in. 
2/3; 5iin. Q/-; 5in. Q/-; 4in. Q/-; 3in, 
1/3; Plastic spool containers, 3in. 1/3; 
vin. 1/9; 5zin. 2/-; Tin. 2/3 


eee 
ENAMELLED COPPER WIRE—4Ib. reels 
14g-20g. 2/6; 22g-28¢. 3/-; 30g-34g. 3/9; 
30g-38g. 4/3; 39g-40¢. 4/6, etc. 

TINNED COPPER WIRE 16-22¢. 2/6 ilb. 
VALVE HOLDERS—Int. Oct. Gd Nylon 
or Ceramic, B7G, B9A unskirted, $d. B7G 
B9A skirted ]1/- each; B7G with Can 1/6; 
B9A with Can, 1/9, etc. 

STYLUS REPLACEMENTS, Diamond 
Styli for L.P. or Stereo, for all pop. types, 
BSR, Collaro, Garrard, etc., 11/3 ea. 
Gtd. 12 mths. SAPPHIRE ditto, 5/3 ea. 
Comp. range in stock. 


Valve line-up ECC85, 
ECH8!, EF89 EABC80, 
EL84, EM81, EZ80. 


Three Waveband and Switched 
Gram positions. Med. 200- 
550 m. Long 1,000-2,000 m. 
VHF/FM 88-95 Mej/s. Philips 
Continental Tuning insert 
with permeability tuning on 
PM and combined AM/PM 
EF transformers. 460 ke/s. 
and 10.7 Me/s. Dust-core 
tuning all’ coils. Latest 
cirenitry including AVC and 
Neg. Feedback. Three watt output 
Sensitivity and reproduction of a very. 
high standard. 
7#in, Edge illuminate? glass dial 114 
Vertical pointer, Horizontal station names. 
operation. Magic-eye tuning. Cct. diag. no 


Aligned and tested ready for use £1 3 5 10 3 0 Carr. & Ins. 7/6 


Complete with 4 Knobs—walnut or ivory 
3 ohm P.M. speaker only required. Recom 
12in, R.A. 80/-. 


Only a few Terms: i/ 


7 VALVE AM/FM RADI@GGRAM CHASSIS 


Chassis size 13} x 63in- “Height 


12in. R.A. with cone-Tweeter, 42/6. Carr. 2/6. 


C.W.O. or =€:0;D. 


EXPANDED ANODIZED METAL, At-. 


tractive gilt finish j}in.x}in. diamond 
mesh 4/6 sq, ft. Multiples of 6in. cut. 
Max. size 4ft. x 3ft. 47/6 plus carr. 


JASON F.M. TUNER’ UNITS 
Designer-approved kits available. 
FMT1.. 5 gns. 4 valves 20/-. 

FMT2. £7. 5 valves 35/-. 
JTV Mercury, 10 gns. 3 valves 22/6 
JTV2. £13/19/6. 4 valves 28/6 


NEW JASON F.M. HANDBOOK 2/6 
48 hr. Alignment Services, 7/6 pus 2/6. 


Condensers—Silver Mica. All values 
2pF to 1,000pF, 6d. each. Ditto. 
Ceramics 9d. Tub. 450 v. T.C.C. etc., 
0.001 mfd. to 0.01 and 0.1/305 v. 9d. 
0.02-0.1/500 v. L/-. 0.25 Hunt, 1/6. 
0.5 T.C.C. 1/9, etc., etc. Close Tol. S/ 
Micas—10% O6pF-500pF 8d. 600. 
5,000pF I/-. 1% 2pF-100pF 9d: 
100pF-500pF 114. 575pF, 5,000pF 1/6. 
Resistors—Full Range 10 ohms-10 meg, 
ohms 20% 34 and 4W 8d., #W 5d. 
(Midget type modern rating), 1W 6d., 
2W 9d. Hi-Stab. 5% W-4W 6d. (100 
ohms-l meg.). Other values 9d. 1% 
Hi-Stab +W, 1/6. 


SS 
(lectrolytics All Types New Stock 
-~TUBULAR |; CAN TYPES 
25/25v.50 x 12v. 1/9|8+8/450v. 
50/50v.100/25v. 2/-|/82+32/275v. 
8/450v. 4/350v. 2/3) 50+ 50/350v. 
16/60/450v. 5/6/60 +250/275v. RON 
32/32/450v. 6/6'100 + 300/275v12/6 
Transistor Midge types—all values 1 mfd. 
to 50 mfd. 1/9 ea., 100 mfd. 2/-. 12 v. 


VOLUME CONTROLS—5K—2 Meg. 
ohms. 3in. SPINDLES, MORGANITE 
MIDGET TYPE. ljin. dia. Guar. 
1 year. LOG or LIN, ratios, less Sw. 
3/- D.P. Sw. 4/6. Twin Stereo less 
Sw. 6/6. Some values with DP Sw. 8/6. 
Specials to order. 


KNOBS—Modern Continental types 
Brown or Ivory with Gold Ring. lin. dia. 
9d, each, 1#in. ]/- each. Brown or Ivory 
with Gold Centre lin. dia., 10d. each; 
1fin. 1/3 each. 

LARGE SELECTION AVAILABLE 


x Stin. 
Gold on brown background. A.C, 200/250 v 
w available. 


to choice. Indoor FM aerial 3/6 extra. 
mended Quality Speakers 10in. Rola 27/6. 


post and packing 4lb. 9d., IIb. 


3, 3b. 2/3, 51b. 2/9, 10lb. 3/9, etc. 


items are 

i f 

peti at RADIO COMPONENT 

prehensive 

tos SPECIALISTS ©" 
for full 70 BRIGSTOCK RD., THORNTON HEATH, SURREY 
pin el.; THO 2188, Hours 9 a.m.—6 p.m, | p.m. Wednesday: 
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OF A 
RANSFORMER 


With over 5,000 standard production 
types, including many specially made 
for designs published i in the technical 
press, it is certain that the trans- 
former you need for your project is 
in the 


artridge 
RANGE ® 


Ask for the Jatest Data Sheets, which include details 
of Transistor types for circuits published in 
** Wireless World”, July and August 1963 


PARTRIDGE TRANSFORMERS LTD. 


Roebuck Road, Chessington, Surrey. 
Telephone: Lower Hook 4353-4-5 
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DUCTIONS IN PRIC 
COMPONENTS 
UR OLDER MOD 


..- VAST SELECTION OF 
TV REPLACEMENT 
COMPONENTS 
FOR ALL MODELS! 


ALWAYS OBTAINABLE FROM 
STOCK: Time Base Components, 
405/625 & 625 line Line Output Trans- 
formers, Chemicals for Servicing, 
Capacitors, Resistors, Rectifiers, Test 
Equipment, etc., etc. Retail enquiries 
S.A.E., Trade enquiries on headed 


paper. 


Ant 


Order on 
SAME DAY SERVICE 


from 


q 


LTD. 


Dept. WW, 126 Hamilton Rd., West Norwood, London, S. E.27. 
Telephone: GIPsy Hill 6166 (PBX) 
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Mon.—Sat. 9 a.m. 
—5.45 p.m. 
Wednesday | p.m. 


Special 24 Hour 
Express Mail 
Order Service 


AC2/PEN FC2A  =—s-:17/6 || PEN46 —5/~ | 12BA6 «7/6 
19/6 FC4 - PEN45DD 20/- 12BE6 7/6 
AC2/PEN PENDD4020 12BH7—‘0/- 
DD 20/- 12)5GT 
AC/TP PL33 15/- 12)7GT 
AC/VPI-5- PL36 12K7GT 
PL38 I i 12K8GT 
AZI / PL8I 12Q7GT 
PL82 / 12SA7 
PL83 12857 
PL84 12SK7 
PL820 12SL7 
PM24M 12SN7 
HLI33DD 9/6 | PX4 12SQ7 
HN309 .25/- | PX25 14H7 
1W4/350 10/— | PY3I |4R7 
1W4/500 10/— | PY32 19AQ5 
KT33C —_ B/-_|_ PY33 1SBG6G 
PY80 20DI 
PY8! | 20D2 
PY82 6A8GT 20F2 
PY83 6QC7 20L! 
PY88 6AK5 20P | 
PY800 6AL5 20P3 
PZ30 6AM5 20P4 
QS95/10 6AM6 20P5 
QS150/15 6AQ5 25A6 
R2 6ATE 25L6 
6AU6 25Y5 
6BBG 25Y5G 
MVS/PEN 17/6 6BA6 25Z4 
MVS/PENB 6BE6 25Z5 
6BG6G 25Z6 
MUI4 6BI6 6) 27SU 
6BQ7A 30C! 
6BR7 30C15 
6BS7 30F5 
6BW6 30FLI 
VR 105/30 7/— | 6BW7 30L1 
VR 150/30 7/- | 6C4 30L15 
w6é WW/- | 6C5GT 30P4 
6C6 30P 12 
6C9 30P 16 
6CD6G 30P19 
6CH6 30PLI 
6CW4 30PL13 
6D2 30PL14 
6D6 
6E5 
6F I 9BW6 
6F6 10CI 
6F12 10C2 
6FI3 10FI 
U145 6F14 10F9 
UIST 6FI5 | 1OLDII 
U251 6FI9 10P 13 
U281 6F23 iOP14 
U282 6F25 11D5 
U301 1 6F26 12A6 
U329 6F33 12AH8 
U339 6H6 I2AT6 
U403 6/5 \2AT7 
404 1H5 615G |ZAU6 
U801 / 1L4 6I5GT 12AU7 
UABC8O 5/6 | INS | 6)7 I2AX7 


RECTIFIERS 


7/6 14A86 16RD 2-2-8-1 12/— (FC142) 
8/- 16RE 2-1-8-1 10/— (FC150) 
10/- I8RA 1-1-8-1 5/— (FC118) 
17/6‘ |4RA 1-2-3-2. 2I/- (FC301) I8RA I-1-16-1 7/— (FCI 16) 


-2-8-3 25/- (FC3 I8RD 2-2-8-!| 16/— (FCI24 SILICON RECTIFIERS 
Sis ies nee ira ) es ) 400 volts 350 mA 


TERMS OF BUSINESS C.W.O. or C.O.D. oe ee 


IRS, 1S5, 174, 384, 3V4 17/- 
4/2 PACKING CHARGE ON ALL C.O.D. DAES. DPS DKS1, DiS2, DLS4 we 


ORDERS. POSTAGE 6d. per VALVE DAF96, DF96, DK96, DL96 Set of 4 25/- 


8ST VALVE MAILORDER CO. 22227722 


211a STREATHAM ROAD MITCHAM SURREY 
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| 
| TRANSISTORISED — 
CAPACITANCE 2 
20 DRAWERS 
132 Compartments 
0-55 pF LC £3.3.6 
and 1 


0-550 pF 


transparent 


FAST, = 
ACCURATE Model AB/1 
= 3% It’s easy to find small components 


SIMPLE TO OPERATE 
b5.Mesofes lL FREQUENCY, 
AUDIO BALANCE 


in an original @gexee> cabinet 


You can see at a glance what you want 
6 drawer sizes with movable dividers 


PRICE ONLY 18 GNS. Stout steel frame will carry heavy loads 
Hang them up, or stack them in units 
e Range of 25 different space-saving cabinets 


FOR MODERN AND EFFICIENT STORAGE OF SMALL ITEMS 


: Write today for free illustrated leaflet : 
LTD Bath House, 57/58 Holborn Viaduct } 
London, E.C.1. Tel: City 3410 | 
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-F. GC. ROBINSON & PARTNERS LTD 


Specialists in Electronic Equipment and Instrumentation 


Works & Northern Sales eG Southern Sales & Export = 

fUNCILLOR LANE, CHEADLE DAVIES-HOUSE, 181 ARTHUR RD. 
CHESHIRE ih WIMBLEDON, LONDON S.W 67S. 

Teleorone: GATley 6611 (3 tines) x Wa Telephone: WiMbledon 6386 
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THE SOUND OF QUALITY 


LUSTRAPHONE 


the foremost name in microphones 


Modern sound techniques need to be 
matched by microphones of quality 
—tLustraphone microphones. There is a 


wide range of ribbon and dynamic NEWPORT INSTRUMENTS | 


models to meet every requirement. 


Models range from general purpose wind YOUR cores faster— 
microphones for tape recorders to eM ee NST Oe gee Ot ee en 

studio stereo assemblies. Entirely at less cost! 

British made, all Lustraphone products Save ime? j 

are manufactured to the most advanced ee woh Pape: ‘ Newport 
designs and the most exacting standards. Instruments take the job of ferrite-winding off your 


hands. Our large, modern factory is geared for fast, 
efficient winding of every type of core—to your 


Send for fully illustrated literature 


LUSTRAPHONE LTD. own design or ours—large quantity or small. Let us 
< % (Dept. W.W.9), St. George’s Works, Regent’s A < : ‘ 5 | 
CERT SN Park Road, London, N.W.1, England. give you a quotation. We think you'll be impressed. 


Telephone: PRimrose 8844/5/6 Grams: Lustraphon, 


Norwest, London, Cables: Lustraphon, London N NEWPORT 0 
INSTRUMENTS 


NEWPORT INSTRUMENTS (Scientific & Mobile) Ltd 
NEWPORT PAGNELL, BUCKS. Tel: 401/2 : 
12W W—131 FOR FURTHER DETAILS. 12W W—133 FOR FURTHER DETAILS. 
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DECIDING FACTOR- (eae 


HAIRBREADTH Gagstas 
PRECISION PRECISION 


eeccmemperccesms — COMPONENTS 
MANUAL 


TOLERANCES RELIANCE GEAR 


967 PAGES: * 

* CONTAINING 
20,000 
ITEMS 


ae 


A Servo Gearbox needs to be accurate to 
the finest limits. That’s why Reliance work 
to well within Admiralty Class | standards. 
Reliance gears give maximum stability, 
minimum backlash, dependable operation 
and interchangeability of ratios and com- 
ponents. Send for FREE 567 page Manual 
with 20,000 items for easy reference. Every 
Design and Development Engineer should 
find out more about the quick, compre- | 
hensive and competitive service from Re- 
liance Gear Co. Ltd. 


STOCK LEVELS: 265,844 TO 389,173 COMPONENTS 


RELIANCE GEAR €0. LTD. 


ST. HELENS GATE, ALMONDBURY, 
HUDDERSFIELD. Tel.: 21121/3 
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TECHNICAL TRAINING by 


IN RADIO, TELEVISION AND 
ELECTRONIC ENGINEERING 


First-class opportunities in Radio and Electronics await the ICS 
trained man. Let ICS train YOU. for a well-paid post in’ this 
expanding field. 

ICS courses offer the keen, ambitious man the opportunity* to 
acquire, quickly and easily, the specialized training so essential 
to success. Diploma courses in Radio/TV Engineering and Ser- 
vicing, Electronics, Computers, etc.. Expert coaching for: 

* INSTITUTION OF ELECTRONIC AND RADIO ENGINEERS. 
C. & G. TELECOMMUNICATION TECHNICIANS’ CERTS. 

C. & G. SUPPLEMENTARY STUDIES. 

R.T.E.B. RADIG AND TV SERVICING CERTIFICATE. jal 
RADIO AMATEURS’ EXAMINATION. 

P.M.G. CERTIFICATES IN- RADIOTELEGRAPHY. 


Examination Students Coached until Successful. 


NEW SELF-BUILD RADIO COURSES. 
Build your own 5-valve receiver, transistor portable, signal gener- 
ator and multi-test meter—all under expert tuition. 


POST THIS COUPON TODAY and find out how ICS can help 
YOU in your career, Full details of 1CS courses in Radio, Tele- 
vision and Electronics will be sent to you by return mail. 


MEMBER OF THE ASSOCIATION 
OF BRITISH CORRESPONDENCE COLLEGES. 


* 


* & e 


International Correspondence Schools 


INTERNATIONAL | (Dept. 222), Intertext House, Parkgate | 


Road, London, S.W.1I. 


CORRESPONDENCE knee Bp Ral sear As Seah at RE tn a | 

SCHOOLS iendese = Ra atAy re RACE erour | 

| Block Capitals Please | 

A WHOLE WORLD | ey Me, Pee ee eek hae 

OF KNOWLEDGE pi ooecccscsescessessentstseveee 9.64 
AWAITS YOU ! 


ery 
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WHEATSTONE BRIDGE in a beautiful oak case centre zero 
galvanometer 2.5 mA., 4 stud switches, 0-10, 0-100 ohms, 0-inf., 
size 16 X 73 xX 6in., 45/= each, 5/- post. 
DE-ICER, Controller Mk. 3. Contains 10 relays D.P. change- 
over heavy duty contacts, 1 relay 4P, C/O (235 ohms coil). Stud 
switch 30 way relay operated, one five way ditto, D.C. timing motor 
with Chronometric governor 20-30 volts 12 RPM, geared to two 
30-way stud switches and two Ledex solenoids, 1 delay relay, etc., 
sealed in steel case, size 4 x 5 X 7in., £3 each, post 5/-. 
BCé6é40 MODULATOR UNIT. 2 X811’s, mod. transformer and 
fil., ean complete mod. unit fits 19in. rack 50 watts, £5/10/-. 
carr. £1. 
TRANSFORMERS (Isolation), 230 to 115 volts 300 va., £3 each, 
5/- post. 230-115 volt auto. 750 watts £4, carr. 10/-. 110-230, 
275-0-275 at 125 ma., 6.3 at 4 amps. 22/6 each, post 5/-. 230 v. 
6.3 v., x 3 at 3 amps. 21/= each, post 4/-. 230 y., pri. 1850-0-1850 
at 500 ma., £5 each, carr. 15/6. 230 v., pri. 6.3 x 3 at 3 amps. 20/- 
each, post 4/-. Pri., 110/230 v. input 7.5 v. at 4 a., 2.5 v. at5a., 
7.5 v. at 8 a., 6.3 v. at 4 amp., 25/= each, 5/- post. 230/115 v. auto. 
300 va. £2, post 6/6. : 
TCS MODULATION TRANSFORMER 20 w. Pri., 6,000 ohm. 
C.T. Sec., 6,000 ohm. 25/- each, post 3/6. MICROPHONE 
TRANSFORMER Pri., 75 ohm. Sec., 125,000 ohm. 10/- each, 
a 216; Gureue irigtoria stony Pri., 7,500 ohm. Sec., 
ohm. C.T., 2.5 w. 12/6 each, post 3/-. 

Gas .’ °POWER & SMOOTHING 
UNITS. 100-250 v., A.C. 
input 24 y., D.C. at 3 amps. 
or 12 vy. twice at 3 amps., 
continuous rating, switched 
fused, etc. In metal case 
19 x 7 X Tin. Smoothing 
two large chokes and 0-1 
ma. meter scaled 0-50 volts. 

: £7/10/- (pr.), 15/- carr. 

GEARED MOTOR. 24 v. D.C., 1.4 r.p.m., reversible with two 
micro switches inside gear box, silent operation, £2 each, post 5/-. 
POWER SUPPLY unit for SENDER No. 36 110-240 v. A.C. input 
contains Speech amplifier. Modulator and External power supplies, 
3xFW4/500 rectifiers provide H.T. for R.F. unit Speech ampiifier 
6C5G, Modulator 2x6C5G and 2 x 807 output. Size 24 x 16 x 14 
inches. Housed in a fine oak case with circuit. Wt. 110 lbs. As 
new £6/12/6, carr. 30/-. 
CONVERTERS. Type 8 a.,.24 v. D.C., 115 v. A.C. at 1.8 amps. 
400 cycles. 3-phase. £5 each, carr. 7/6. 
CONDENSERS, 1 mfd., 20 kv., £6/12/6 each, post 12/6 each. 
0.25 mfd., 32,500 volts Wkg. £5 each, post 12/6 each. 150‘ mfd., 
290 volts A.C. £5 each, post 12/6. 50 mfd. 330 volts A.C. 40/-, 
Post 4/-. 10 mfd., 1,000 v. 12/6, post 2/6. 8 mfd., 1,500 volts 17/6, 
post 2/-. 8 mfd., 1,200 volts 12/6 post 3/-. 8 mfd. 660 volts 8/6, 
post 2/6. 0.25 mfd. 2 kv. 4/-, post 1/6, Vacuum condenser 50 pf. 
32 kv. 30/-, post 1/6. 6 pf. 20 kv. 22/6, post 1/6. All the above are 
new in cartons. 
MARCONI VALVE VOLTMETERS TF 428 B/1 Ranges: 0 to 1.5, 
5, 15,50 and 150 volts. Fitted with probe unit for RF measurements. 
230 v. mainsinput. Brand new. £12/10/- each. Carriage 10/-. 
POWER SUPPLY UNIT PN-12.B. Ex BC 640, 230 volts A.C. 
input, fits 19in, rack, 800 volts D.C. @ 350 ma., 395 volts 300 ma., 
4 x5U4G valves, 2 chokes 9 H., 300 ma., 2 x 10 mfd. oil filled caps, 
£6/10/- each, carr. £1. 
RELAY UNIT. G.P.O. 600 types 5 relays 150 ohm 1 set C/O., 
and 5 relays 400 ohm 2 M., 1 set C/O, in metal box 8X6 x5 inches, 
£2, post 5/-. 
AR88 SPARES. 14 valves, headphones and 3 pilot lamps, new 
original cartons, £3/10/= each, post 2/6. 
FACSIMILE KEYER UNIT KY 75 SRT. 115/230 volts, £25 ea. 
MODULATOR MD 168/UX (for the above keyer), £12/10/-. 
SMALL GEARED MOTOR, 24 volts D.C. 70 r.p.m., 19/6, p. 2/-. 
SIGNAL GENERATOR 1-196A.* Freq. range 100-156 mc/s. 
Power requirements 115 v. A.C. or batteries. £3 each. Carr. 15/-. 
AR88 PORTABLE KITS. Fine well made box for the receiver 
and spares with original speaker. Vibrator unit 6 volt D.C., 14 
baci ithe headset, shock mounts, cables, brand new, £7/12/6, 
carr. 25/-. 
METERS. 0-60 amps., centre zero 6in, scale, proj. m.c. 17/6 each, 
5/- post. 0-150 amps., centre zero 6in. scale, proj. m.c. (requires 
éxternal shunt), 17/6 each, 5/- post. 0-100 amps., 6in. scale, A.C, | 
D.C., 30/- each, 6/6 post. 90-180 v., A.C./D.C., 4in. scale, £1 each, 
5/- post. 
BC-221 or LM 13. Freq. meter complete with original charts in 
good working order. Range 125 Kc/s.-20 Mc/s.; £16/10/-, carr. 15/-. 
TUBES. 5CPla 30/- each, post 3/-. 3BP1 25/-, post 2/6. 814 
17/6, post 2/-. VT4C 17/6, post 2/-. CV1525, 25/-, post 2/-. 
VT158, 50/-, post 3/-. CV370, £3, post 4/-. 4J50, £10, 807s, 
a each, Por 2/6. 5U4G 6/6, post 2/6. 5Z4, 8/6, post 2/6. CV128, 
25/-, post 3/-. 
SIGNAL GENERATORS. TS-13AP freq. 9305-9445 mce/s., 
£25 each, carr. £1. 10 cM, BC1277 £20, carr. 25/-. RCA 710A 
370-560 mc/s. £30, carr. £1. TF 144G 85 Ke/s. to’ 25 mc/s. £25, 
carr. 25/-. Test set UPM la and b comprising of Signal Generator, 
Wavemeter, Oscilloscope and Video amp., in one unit freq., 155/235 
mc/s. and 460-570 me/s., 115 and 230 v. A.C., new £35 each, carr. 
£2. Type 804 freq. 7.5-330 mc/s. 115 v. A.C. £25 each, carr. £1. 
TS-12/AP Standing Wave Indicator Equipment £12/10/-, carr, 
15/-. TS-34 Portable Single Beam Oscilloscope 115 v. A.C. £15 
each, carr. 15/-. TS-36/AP,Power: Meter with accessories, £5 
post 10/-. ; 


List available 6d. S.A.E. for all enquiries. 


W. MILLS 


3-B TRULOCK ROAD, TOTTENHAM, N.I7 
Phone: Tottenham 9213 & 9330 
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ORCHARD & IND LIMITED 


LOOSE LEAF BINDER DIVISION 


Prestige Covers for all purposes, 
including: 


Lightweight binders for— 


Brochures 
Specifications 
Estimates 
Bulletins 
Catalogues 


Many new types and styles of fittings 


Heavy Duty Binders for Workshop 
Manuals, Parts Catalogues, etc. 


Enquiries to: 
Head Office, 


Northgate, GLOUCESTER 
Telephone: (OGL2) 22111 (5 lines) 
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One of the really outstanding microphones in the medium-price 
range, the DP/4 is enjoying unparalleled success. Small wonder, 
for the DP/4 is wonderfully reliable and sensitive to an extremely 
wide range of sounds. Uniform frequency response from 50 c/s 
to 15 Ke/s. 

It is in world-wide use for high-quality broadcasting, recording 
and public address both by the amateur and professional. 

The Parabolic Reflector, its natural partner, focuses a distant 
sound-source onto the microphone head, greatly amplifying it 
without loss of realism and without unwanted side-noises. 

Low impedance microphone, complete with connector and 18ft. 
screened lead £8. Medium and high impedance models £9. Para- 
bolic Reflector 2ft. dia. complete with microphone holder £6/5/-. 
ese e ern nnnnnnnnne 


| Grampian } 


Further details from your dealer or from:— 
GRAMPIAN REPRODUCERS LTD., 
Hanworth Trading Estate, Sound Equipment— 
Feltham, Middx. FELtham 2657 Integrity that you hear 
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WIRELESS WORLD 


ACCEL ELECTRONIC ACCESSORIES 


SEPTEMBER, 1964 


P.T.F.E MINI and MICRO TERMINALS: 


Multi-turret, high-current and press-in Stand- 
offs and Lead-throughs. 


TRANSISTOR CLIPS — HOLDERS — HEATSINKS 
FLEXIBLE INSULATED SHAFT COUPLERS 
VOLTAGE AND CURRENT TEST ADAPTORS 
POTENTIOMETER MOUNTING ASSEMBLIES 
NEON-HOLDERS, MECHANICAL SEALS,... etc. 


BRITEC LIMITED 


17 Charing Cross Road, LONDON, W.C.2. 
W Hitehall 3070 
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TRANSFORMERS 
COILS 
CHOKES 


SPECIALISTS IN 
FINE WIRE WINDINGS 


MINIATURE TRANSFORMERS 
RELAY AND INSTRUMENT COILS, ETC. 
VACUUM IMPREGNATION TO APPROVED STANDARDS 


ELECTRO-WINDS LTD. 


CONTRACTORS TO G.P.O., A.W.R.E. L.E.B., B.B.C., ETC. 


123-5-7 PARCHMORE ROAD, THORNTON HEATH, cpntclpchd 
LIVINGSTONE 226] - 1933 
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THE HIGH - FIDELITY—— 
MAIL ORDER SPECIALISTS 


GOODS DESPATCHED BY RETURN 


Carriage, Packing & Insurance (U.K.) FREE! ! 


AMPLIFIERS . TUNERS . SPEAKERS . MOTORS . PICKUPS . MICROPHONES 


TAPE RECORDERS 

QUAD, LEAK, ROGERS, DULCI, ARMSTRONG, CHAPMAN, JASON, WHARFE- 
DALE, T.S.L., GOODMANS, GARRARD, G.E.C., ‘CONNOISSEUR, W.B. COLLARO, 
LENCO, ACOS, B. J. PHILIPS, LUS' TRAPHONE, RECORD HOUSING, FEREO- 
GRAPH, VORTEXION, BRENELL, WEARITE, TANNOY, LOWTHER, RONETTE 
FI-CORD, S.MLR., ETC, 

Hire Purchase terms available @ “ Comparator ’”’ Demonstrations 


WORLD WIDE EXPORTERS 


OVERSEAS ORDERS SENT FREE OF PURCHASE TAX 
AND SHIPPED PROMPTLY AT MINIMUM ‘COST 


C. C. GOODWIN (SALES) LTD. 
(Dept. W56)7 THE BROADWAY, WOOD GREEN 
LONDON, N.22. Oven 9-6 


Thurs. L p.m. 


TRADE ENQUIRIES WELCOMED 


PU EEE EEE ELE OEE EE EEE ELE E EEE Eee Eri 


LARGE OR SMALL QUANTITIES i — 


Tel: BOWes Park 0077/8 | 
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> CYLDON A.M./F.M. PERME- 
\, ABILITY TUNER FOR ALL 
a TRANSISTOR OPERATION 
iS 


Size 2}in. x 2din. approx. By famous manu- 
facturer. A.M.-I.F. 470 Kc/s. F.M.-I.F. 10.7 
Mc/s. A.M. coverage from 1,620 Ke/s-525 Ke/s. 
/ F.M. coverage 108 Mc/s.-88 Mc/s. Circuit 
diagram 2/6. FREE~ with Tuner. Ist, 2nd, 3rd. A.M.-I.F.’s 
Ist, 2nd, 3rd and 4th F.M.-I.F.’s V.H.F. Osc. choke A.M.-F. 
trap. A.F. 114 and A.F. 115. All the above are the R.F. end of an 


are) Mesto kalag radio etc. The £2 10 - 0 


BSR MONARCH UA14 With FUL-FI HEAD 


4-speed, plays 10 records, 12in. [0in. or 7in. at 16, 33, 45 or 78 r.p.me 
Intermixes 7in. [Oin. and [2in. records of the same speed. Has manual 
play position: colour, brown. Dimensions: 124 x [OZin. Space required 
above baseboard 43in., below baseboard 23in. Fitted with Ful-Fi 
turnover crystal head, £5/19/6. P. & P. 6/6. 

B.S.R. UAI6, similar to the above, £6/12/6 P. & P. 6/6. 

B.S.R. GU7, 4-speed, single player, complete with pick-up on uni- 


WIRELESS WoRLD 


BARGAINS 


TO SEE FROM 


R& TV 


f=» SIGNAL GENERATOR 


Covering 100 Kc/s.-[00 Mc/s. on 
fundamental and 100 Mc/s. to 200 
Mc/s. on harmonics. Metal case 
10in. x 63in. x 54in., grey hammer 
finish. | Incorporating three minia- 
ture valves and metal rectifier. 
A.C. mains 200/250v. Internal 
modulation of 400 c.p.s. to a depth of 
30%. Modulated or unmodulated 
R.F. output continuously variable, 


- 101 


si 100 millivolts C.W. and mod. switch, 
variable A.F. output. Incorporating magic-eye as output indicator. 


Cray teint een £7/5/0 Post and packing 6/6 extra. 


MAINS TRANSFORMERS 


ALL WITH TAPPED PRIMARIES 200/250 VOLTS 


250-0-250 v. 60mA., 6.3 -v. |.S amp., 6.3.v. | amp. ........0.0ces eee 
250-0-250 v. 80 mA., 6.3 v. [1.5 amp., 6.3. v. | amp. 
250-0-250'v;; 50 mnA,, 6:3; Vi, 2 AMPs secs as acsasatecacecerete ate inceaae 
250-0-250 v. 250mA., 6.3 v. 5.amp. 
Heater Transformer 6.3 v. c.t. 2 amp. 
Postage and packing on all the above transformers 4/-. 
Primary 230-240 v., Secondary 330-0-330 v. 200 mA., 6.3 y. c.t. 6 amp., 
5 ve4 amp. 2I/-. P. & P. 6/-. 
ESE ea a aE NN ED EO EL OS SRR 
POCKET MULTI-METER. Sizes 
3% x 24 x Ifin. Meter size 24 x | 59. MICRO- 
Igin. Sensitivity 1,000 O.P.V. on |] AMP. METER § 
both A.C. and D.C. A.C. and D.C. | Movement by | 
} volts 0-15, 0-150, 0-1,000. D.C. | world-famous 
Twin 40 watt 200 59/6 P. & P, current 0-150 mA. Resistance | manufacturer. 
A.C. 40 Watts incorporating | 250 v. less tubes. 6/- 0-100KQ. Complete with test } size 3in. x 2zin. B 
transformers, choke, condensers prods, battery and full instructions. 50/- “post free 
and 2 Get 573. In solid 16 gauge 35/-. Plus 1/6 P. & P. § 


Aluminium Case size I5in. | RINGO BURGLAR ALARM [if gepppeeepeseeeeeeeeneemmeeeenmeees 


Jacana rr : i 
mB gittaby 19/6 ae! 2b A.C. Mains 200/240 volt. Fire salv- THE MOTORIST’S REV. COUNTER 


Wier age slightly tarnished. : A. 364 e " " 
AC MAINS MOTOR Sid eh ame a tiger Feelin Eoarutacenrer'e peesenc pelos oe chistes 
Can'b dan SO Ee Ce WAC OUD Ee Sang ell ment would be at least £7. Complete with full 
ae five micro j instructions and circuit diagram. Scale calibrated up 
for a variety 


switches to 8,000 r.p.m. Can be used Plus 3/6 
i ap de and full with any 4 or 6 cylinder car. 29/6 Ra: Scare 


ning, _ satis- LSE RIM Cs 
factory in tions 


every way, 49 /6 


230/250 v. 
ay P&P. 4/- 


9/ P.& P. 
2/- 
: components. Modulated and unmodu- 
PRESS-BUTTON COIL PACK. Medium and 2 shorts. Complete lated output sockets. Originally used for 
with twin-gang tuning condenser and ferrite rod aerial. 19/6, plus 2/6 1.T.V. frequencies. Brand new. 39/6 
P.& P. Circuit diagram 2/6. FREE with pack. + 6/— P. & P. A.C. Mains 200/250 volts. 


SPECIAL OFFER — Power Supply Kit 


To purchasers of ‘‘Elegant Seven’’ parts, incorporating mains trans- 
former etc. AC mains 200/250v output 9v 50 mA 7/6. 


THE “Elegant Seven” 


plate with automatic switch. £3/19/6. P. & P.5/6. 


FLUORESCENT LIGHT KIT 


40 watt fluorescent lighting kit comprising 
Siemens Choke, 2. Bi-pin, holders, 
Starter Holder 116 Plus 3/- 
and Starter. P. & P. 
TWIN 20 CHOKE instant start complete 116 P. & P. 4/- 
with 4 bi-pin 200/250v holders. 
TWIN 40 CHOKE instant start with 4 17/6 P. & P. 4/- 
bi-pin 200/250v. holders 


FLUORESCENT 
LIGHT FITTING 


TRANSISTOR INVERTOR 


50v. D.C. Input. Output 240v. 


FIXED FREQUENCY 
SIGNAL GENERATOR 


Crystal control in metal case, size [0in. 
x 6in. x 6in. Incorporating 2 FC1I3 valves, 
mains transformer, metal rectifier, choke, 
indicator lamp, crystal and numerous 


Combined Portable and Car Radio 

%* 7-transistor superhet. Output 
350 mW. 

+% Two-tone grey wooden cabinet, 
fitted handle with silver-coloured 
fittings, Size 12iin. x S8tin. x 
3iin 


iin. 

% Horizontal tuning scale, size 
1itin. x 23in. in. silver with 
black lettering. 

%* All stations clearly marked. 

% Ferrite-rod internal aerial. 


The Radic with the “* Star’’ Feature 

> IF 470 ke/s. 

% Operated from PPS battery. 

ye Fully comprehensive instructions 
and point-to-point wiring diagram. 

% Printed circuit board, back-printed 
with all component values. 

* Fully tunable over medium and 
long waveband. 

* Car aerial socket. 

%*& Full after-sale service. 


4tin. SPEAKER. Parts list and circuit diagram 2/6. FREE with parts. 


RADIO AND T.V. COMPONENTS (ACTON) LTD. 


21A, HIGH ST., ACTON, LONDON, W.3. 
Goods not despatched outside U.K. All enquiries S.A.E. Terms C.W.O. 
SHOP HOURS 9 a.m.—6 p.m. EARLY CLOSING WEDNESDAY 


PLUS 5/6 POST & PACKING 
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THE SKYROVER & SKYROVER De Luxe 


THE SKYROVER. Individual Details— 
controls: Waveband Selector, Volume 
Control with on/off switch. Tuning Control 
with easy to read Dial Scale. In attractive 
plastic cabinet, size 10x64 x3tin., with 
metal trim and carrying are 

MAY NOW BE BUILT FO 

All parts sold separately. £8.1 9.6 
H.P. Terms: 20/- dep. & 11 months at 16/6. 


THE ‘REALISTIC 7’ 


This famous 7-transistor home con- 
struction receiver—still available. Full 
medium and long waveband coverage. 
4 ane etc. 

P. & P. 4/6. 
BUILT FOR £5.1 9.6 Battery 3/9. 
De luxe version with wood cabinet, 
full vision dial only §] extra. All 
parts available separately. Data and 
instru 


ons 2/6, refunded if you purchase parcel. 


WIRELESS WORLD 


ARE NOW AVAILABLE WITH 
LONG WAVE BAND COVERAGE 


A simple additional circuit provides coverage of the 1100/1950 M. band (including 
1500 M. Light programme). This is in addition to all existing Medium and 
Short wavebands. All necessary = 

components with construction data. Only 10/ extra Post Free. 
This conversion is suitable for both models that have already been constructed. 


GENERAL SPECIFICATION FOR BOTH MODELS 

7-transistor and 2-diode superhet—6 waveband portable receiver, covering the 
full Medium Waveband (180-576 M.) and Short Waveband (32-94 M.) and in 
addition 4 separate switched Band Spread Ranges on 13M, 16M, 19M, and 
25M. Bands—with manual Band Spread Tuning for accurate Station selection. 
L.F. frequency 470 Ke/s. Output 500 M.W. din. Ceramic Magnet P.M. Speaker. 
Telescopic and internal Ferrite Rod Aerial. All Mullard Transistors and 
Diodes. The coil pack and tuning heart is completely factory assembled, 
wired and tested. The remaining assembly can be completed in under three 
hours from our detailed and easy to follow instructions, Operates on four 1.5 v. 
torch batteries (U2 or equivalent). 

THE SKYROVER DE LUXE. Tone Control Circuit is incorporated with separ- 
ate Tone Control in addition to Volume and Tuning Controls and Waveband 
Selector. In sturdy wood cabinet, size 114 x6} x 3in., covered in washable 
material with plastic trim and carrying handle. Also Car Aerial socket. 


MAY NOW BE BUILT FOR ‘ H.P. Terms: 25/- deposit 
All parts sold separately. £1 0.1 9.6 and 11 months at 20/-. 


Circuit diagram and data for each set 2/6 extra, free if all parts bought. Four 
U2 batteries 3/4 extra. Add 5/- P. & P. on each parcel, 


OUTSTANDING OFFER !! 
625/405 LINE TV CHASSIS 
Made by famous British manufacturer for U.K. use. 
Switchable time base. Brand new and unused 


but store soiled 13 valve plus 2 diode circuit. 
Designed for 110 electrostatic Cathode Ray Tube 
—will take 17in., 19in., 2lin. or 23in. tube, 
Fitted with bands 1/111 turret tuner—complete 


8 WATT MONO AMPLIFIER 


THE ‘SPRITE’ 


Pocket Receiver for home construction. 
and medium waveband coverage. 
MAY BE BUILT FOR 


Leather case, strap and personal earphone with 
case, and battery 12/6 extra. Data and instruc- 
tions 2/6 refunded if you purchase parcel. 


A 6-transistor 
Superhet Miniature 


P ae as) complete with valves and Bands 1/111 Turret Tuner. 
79/6 3/6 : P. & P. 12/6 extra. 
CAN BE SUPPLIED WITH BRAND NEW i7in. 


C.R.T, AT INCLUSIVE COST OF 19 GNS. 
P. & P. 17/6 extra. 
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H.M.V. 45 r.p.m. AUTO RECORD PLAYER 
Takes only 45 r.p.m. ; 
Tin. discs, Plays up to 8 3 
automatically. Fitted with 


lightweight. pick-up and 
crystal cartridge. Mounted 
on sturdy plinth — size 
10x10x5in. For 200/ Sige 
WIRECOMP'S 
ECO. 

PRICE 59/ 6 
P. & P. 3/6 extra. 

250MW TRANSISTOR AMPLIFIER | 
Suitable for use with the above changer. 
WIRECOMP’S PRICE 35 | 
Battery 2/6 extra. P.& P. 2/6. 


5in, Double play, 1,200ft. Mylar base .... 15/= 
Sin. Long Play, 900ft. Acetate base ...... 10/- 
bin. Standard play, 600ft. P.V.C. base .... 8/6 

53in. Long play, 1,200ft. Mylar base ...... 15/< 
53in. Double play, 1,800ft. Mylar base .... 23/6 
53in. Long play, 1,200ft. Acetate base...... 12/6 
53in, Standard play, 850ft. P.V.C. base .... 11/6 
7in. Standard play, 1,200ft. Mylar base.... 12/6 
7in. Long play, 1,800ft. Mylar base ...... 9/6 
7in, Double play, 2,400ft. Mylar base 25/- 
7in. Long play, 1,800ft. Acetate base 15/- 
3in. Message tape, 150ft 3/6 

3in. Message tape, 226ft. .. 4/11 
Sin. Message tape, 300ft. ......... W6 

8in. ‘Triple play, 450ft. Mylar base ...... 12/6 
4in. Triple play, 900ft. Mylar base see. 22/6 
5in, ‘Triple play, 1,800ft. Mylar base ..... . 42/6 
53in. Triple play, 2,400it. Mylar base ...... 55/= 
7in. Triple play, 3,600ft. Mylar base ...... 75/- 


P. & P. 1/- extra per reel: 4 reels and over Post Free, 


GUITAR PICK-UPS 
CGM 5-crystal high imp. pick-up. Clips to finger- 
board and-plays through any radio pick-up socket 
or record player amplifier. Size ldin. x }in. x fin, 


Comp. with lead. - 
15/11 P. & P. 1/-. 


WIRECOMP’S 
PRICE 
CGM35 Magnetic high-imp. Fully adjustable pick-up 
position carrier. Simply fixed. Separate tone and 
volume control. Heavy chrome finish. Pick-up size 
38in. x lin., control size 24in. x 1Zin. Comp. with 
long lead and jack plug. 5 

WIRECOMP’S PRICE P. & P. 1/6. 


Made by well-known manufacturer. Spec.: 2-EL84, 
1-EZ80 and 1-ECC83 Push-pull autput. Separate 
Bass and Treble controls on panel with extended lead. 


P.& P. 
WIRECOMP’S PRICE £5.5.0 3/6 


WIRECOMP ELECTRONICS 


378 HARROW ROAD, LONDON, W.9. TEL.: CUNNINGHAM 9530 


Hours of Business: 9 a.m. to 6 p.m.Open all day Saturday. Opposite Paddington General Hospital. Buses 18b & 36 pass the door. 
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PRECISION | 
PRESSINGS| 


STOCKISTS 


’ Accurate 


MULTIMINOR ME. I¥ 


components at 


REPAIR SERVICE 
7-14 DAYS 


We specialise 


competitive 
in repair, : 


calibration and  conver- 


e 
: rices 
sion of all types of instru- “ 


ments, industrial and pre- 


produced 


cision grade to BSS.89. by prog a 
rogressive 


Release notes and certifi- ° 
tooling and 


MODEL 8 MK. IIT 


cates of accuracy on request. 


Suppliers of Elliott, Cambridge and Pye instruments. multiform 


LEDON INSTRUMENTS LTD 


76-78 DEPTFORD HIGH STREET, LONDON, S.E.8. 


TEL.: TIDeway 2689 
E.1.D. & G.P.0. APPROVED CONTRACTOR TO H.M GOVT. 


methods. 


JOHN SMITH LTD. 


209 SPON LANE - WEST BROMWICH - STAFFS. TELEPHONE WES 2516 
“MITRE MILLS” RICHARD STREET: BIRMINGHAM 7 - 
TELEPHONE ASTon Cross 2218 (4 lines)” ‘ 


12W W—145 FOR FURTHER DETAILS. 12W W—146 FOR FURTHER DETAILS. | 
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NEW TEST EQUIPMENT 


VACUUM TUBE AC/DC MILLIVOLT 
OHMETER 


Just Look at this specification ! 


*I 1 megohms per volt. 

*5mV-1,500 V. A.C. © 

*100mV-1,500 V. D.C. 

*1 ohm—1,000 Megohms 
PLUS 


*1 Ke Oscillator Test Source 
*Complete with Test Probe with 
BUILT-IN A.C./D.C. switch, no 
fumbling or fiddling with out of 
reach knobs. 

This superbly finished instrument is 
invaluable in Production depts. and 
Labs. and is presented in an attractive 
light grey crackle steel case with satin 
alloy front. 

Mains operated. 

Size and Weight: 54in. x 3in. x 8in. 
high. 541b. 


swt, £35.0.0 


—no extras. 


CONSTANT VOLTAGE TRANSFORMER 


AUTOMATIC MAINS PROVIDES PERFECTLY STABILIZED 
STABILIZER CONSTANT VOLTAGE FOR ALL LAB- 
ORATORY EQUIPMENT. 


* NO MOVING. PARTS. * NO MAINTENANCE 
* NO ATTENTION. 
SPEC.: INPUT: 110 and 240 VAC. 
OUTPUT: 240 v. A.C.—50/60 cycles, 
CAPACITY: 250 VA. 
ACCURACY: +-1%. Size: 10 x 5 x Tin. high. 
Weight 17lb. Fitted signal lamp and switch, 


Complete with lead and plug, 


in attractive silver hammer if £11 10 Carr. 
metal case with handle. ; e ® 12/6. 


‘PORTABLE 


“QUIREMENTS CALL FOR A 


VARIABLE VOLTAGE TRANSFORMERS 
World ramoue “SLIDUP"” 


% RATED CURRENT CONSIS- 
TENT AT ALL POINTS ALONG 
THE WINDING. 


Output: 0-260 vy. Input: 230 v. A.C. 
50/60~. 


Shrouded fully variable trans- 
formers for bench or panel mount- 


2.5 Amp. £5.17.6 
5Amp. £9. 0.0 
10 Amp. £18. 5.0 
20 Amp. £32.10.0 § 


Ex works. 


Model SBI0 10 amp. 


Inset shows latest type brush 
gear providing | volt varia- 
tion. 


VARIABLE A.C. 
POWER SUPPLY 


FOR | 


DESIGNED 
UNIT ENGINEERS 
WHOSE RE 


VISUAL INDICATION OF 


VOLTS APPLIED. 
OUTPUT: 0-260 v. 14 amps. 


INPUT: 230 v. A.C. 50/60~. Unit 
fitted with fuse, voltmeter, safety 


indicator, on-off switch and lead. price £7.15.0 


P.&P. 
5/6 


IMMEDIATE DELIVERY 


LATEST 


miniature ‘88’ Set 
WALKIE TALKIE 


Produced to exacting specifications by 
leading manufacturers E. K. Cole & Co. 


Only 


£10.0.0 


EACH 


This Transmitter 
/Receiver weighs 
only 541b.(appx.) 
and measures 
34 x 54 x 9tin. 
A crystal con- 
“trolled 4 frequency set operates 
from standard dry battery— 
HEE (ET. (i. e. Vidor L5537), 14 
current series B7G valves used. 


VARIABLE HIGH-VOLTAGE UNIT 
DIELECTRIC BREAKDOWN TESTER 
4 Range: Infinitely variable up 
to 3,000 volts and can be ac- 
curately set. 0.1 amp. 
x Entirely suitable for con- 
tinuous testing. 


SUPPLIED 
COMPLETE 
WITH VALVES 
& CRYSTALS 
Details & Prices of 
all Accessories 
supplied on request. © 


ey 


NO WINDING 
PUSH 


3c Built-in Automatic safety | BUTTON 
cut-out. TO READ 
Input: Mains voltage. 500V.-1,000 
Robustly constructed for § MEGOHMS 


bench use with 44in. x 4in. 
modern styled meter, placed 
at an easy to read angle. 


Portable, 
c/w batteries, 


supplie: 


‘NA + © 
(ELECTRONICS) LTD. 


nh Se 


TRANSISTORIZED 0 AMP 24 VOLTS 
MEGOHMETER at 


probes and carrying 


Complete with input and fj case. Superb in- 
test leads with clips. strument. 

Model T30, 0-3,000 v. A.C. f ONLY 

£32. 

Model T50, 0-5,000 v. A.c. | £19.10.0 
£40. P. & P. 5/6. 


(Dept. wwit), 313 “Edgware Road, “London, Wi. 


Size: 8 x 5 x Sin. high: 
ALL ITEMS 
FULLY GUARANTEED 


FULLY PORTABLE 
PRECISION INSTRUMENT 


MEASUREMENT RANGES: 
Ico (Icbo) and the reverse current 


TRANSISTOR 
TESTER 


of diodes. 

PNP & NPN—O~50uvA (IuA 
per scale). 

POWER—O~ImA (20uA_ per § 
scale). 


f5-200 (5 per scale) 


Bias current— 
(ImA on PNP & NPN) 
(5mA on POWER) 


20.9-0.995 (from 8 = 5s ) 


Terminals : Spring Sockets and 
Screw Terminals. 


Meter: 4in. 50uA- moving coil. 
Model 17. P. & Size and Weight: 7x 5x 3in. 241b. 
AT-I se" Powered by pen ceils. 


SS RETEST TS 


AVY DUTY 
SUPPLY UNIT 


Made at a cost of 
approx. £100/0/0 by 
S.T. & C. LTD. 

Essential equipment 
for Electronic Engi- 
neering, Research 
Laboratories,Schools. 
Ideal for battery 
charging, etc. Guar- 
anteed for 20 amps. 


4 


Output: 24v.D.C. variable * 

up to 20 amps. Pe rape) sae ONLY | 
Input: A.C. 100/260 v | 

cycles. Input and output fully used. £27.10.0 
Size: 16 x 24 x 32in. high. In Packing & 
Peavy gauge steel grey cabinet, Carr. 40/-. 


PADdington 2233 


’. 
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TRIPLETONE HI-FI MAJOR 
£15.18.9 


12 watts 15 to 20,000 c.pis. 5 valves A.C. mains 
isolated. 12in. x 52in. x 6in. high. Built-in pre- 
amp. and mixer. Two inputs and volume controls. 
Sensitivity mic. 10 mV.; Gram 250 mV. 3 tone 


controls, Bass, Treble and Middle. Auxiliary 
power supply. 250 v. D.C. 6.3 v. A.C. 

Cabinet with handle, 30/- extra. 

New R.C.S. VALVES 90-day guarantee. 
IR5 6/- , BN7M 5/- ) EBC81 5/- | PCF82 8/- 
185 6/- | 8@7G . 6/- | EBF80 5/- | PCL82 10/- 
IT4 3/- | BSN?  5/- | ECH42 9/- | PCL84 5/- 
2x2 Q/- | 6BV6G 5/- | ECH81 9/- | PCL86 10/- 
384 9/- | 6X4 5/- | ECL80 9/- | PL81 10/- 
3Vv4 "J- | 6X5 6/- | ECL82 10/- | PLs3 ~ 8/- 
3Q5 y/- | 12AT? 6/- | ECL86 10/- | pyso _7/- 
5U4 6/- | 12AU7. 6/- | EF86 10/- | Pysi 8/- 
5Y3 6/- | 12AX7 7/- | EF89 8/- | Pys2 7/- 
5Z4 gi- | 12K7 _5/- | EF183 . 7/- | spgi—-g/- 
6AMG 4/- | 12K8 14/- | EF184 7/- | Too 9) 
GAT6 6/- | 12Q7 5/- | EL847/- | Heo g/- 
6BA6 7/- | 35L6 = 9/- | EY51 9/- | HRCe] B/ 
6BE6 5/- | 35Z4 5/- | EY86 9/- | HEreg B/- 
6H6 B/- | 954 g/- | EZ40 B/- | none gi. 
635 5/- | DAF96 8/- | EZ80 7/- is 
636 5/- | DF96 j- | BZ81 '3/- | UCL82 10/- 
637G ~=s- @/- | DK96_— 8/- | HVR2A 5/- | UCL83 12/- 
6K6GT 5/- | DL9S gs/- | MU14 7/- | UF89 5/- 
6K7G 5/- | EABC80 5/- | Pco7 7/- | UL4l = 9/- 
6K8G 5/- | EB91 4/- | PCC84 §g/- | UY4l 5/- 
6L6G §8/- | EBC41 8/- | PCF80 5/- | UY85 7/- 
je Av Reskl ee e Ae  e 
NEW ELECTROLYTICS FAMOUS MAKES 

TUBULAR | TUBULAR | CAN TYPES 

1/350 v. .. 2/-|50/350 v. .. 5/6/8/600 v. ..... Oa 
2/350 v. -. 2/3 100/25 v. .. 2/-| 16/600 v. -12/- 
4/350 v. .. 2/3/250/25 v. .. 2/6|16/450 vv... . 5/= 
8/450 v. .. 2/3/500/12 v. .. 3/-|16+16/500 v. .... 7/6 
16/450 v. 3/-|1,000/12 v. 3/-|50/450 v. . --6/6 
82/450 v. 3/9/5,000/6 v. .. 5/- $2+382/850 v. .... 5/= 
25/25 v. 1/9|8+8/450 v. 3/6|/32+82/450 v..... 6/- 
25/50 v. 2/-|8+16/450 v. 3/9|/50+50/350 v. .. 7/- 
50/25 v. 2/-|16+16/450 v. 4/3/64+120/350 v. ..11/6 
50/50 v. 2/-|32+32/350 v. 4/6|100+200/275 v...12/6 


TINNED COPPER WIRE 16 to 22 s.w.g., + Ib. 3/-. 
ENAMEL WIRE 3b. 16 to 22 s.w.g., 2/9, 24 to 30 s.w.g. ok 
82 to 40 s.w.g., 4/6. D.C:C. 28, 34, 36 s.w.g., 3/6 2 


CRYSTAL MIKE INSERTS. High sapty 


Miniature size, Itin. dia. x 3in....... [6 
ACOS MIKE INSERT |? x jin. Taneaueee 8/6 
ACOS STICK MIKE 39-1 Wosaetor dade 35/- 


T.S.L. DE LUXE STICK MIKE...... 25/- 
TELEPHONE CONTACT MIKE... 10/6 
GUITAR CONTACT MIKE ...... 15/6 


Moving Coil Mike 90/-, Floor Stand 57/- 
TANNOY CARBON MIKE............ 7/6 


ce 
VALVE HOLDERS. EA50 6d. B12A, CRT, 1/3. Eng. and 
Amer. 4, 5, 6 and 7-pin 1/-. Printed circuit BSA, B7G, 
Int. Oct. 1/-. MORSE KEY 4/6; BUZZER 4/6. 
MOULDED Int. Oct. or Mazda Oct. 6d.; B7G, BSA, B8G, 
B9A 9d. BG with can 1/6. B9A with can 1/9. Ceramic 
EF50, B7G, B9A, Int. Oct. 1/-. B7G, B9A cans, 1/- each. 
Valve base plugs B7G, B9A, Int. Oct. 2/3. 


MARTIN TAPE PRE-AMPLIFIERS 
(PLAY-BACK THROUGH YOUR OWN AMPLIFIER) 
FOR 2 TRACK COLLARO DECKS 8 GNS. 
MARTIN COMPLETE RECORDING 
AND PLAYBACK AMPLIFIERS 
FOR 2 TRACK COLLARO £11/11/-. 


TAPE DECKS Oollaro 2-Track £10/15/-. 
B.S.R. 2-Track £7/5/-. 


4,000 ohms 15/- pairi 


HEADPHONES, 2,000 ohms 12/-. 
HEADPHONES, moving coil 100 ohms 10/- pair. 
SWITCH Cleaner Fluid, squirt spout, 4/6 tin. 


C.R.T. BOOSTER TRANSFORMERS 
For T.V. Tubes having heater Cathode short circuit 
and for T.V. Tubes with low emission, full instruc- 
tions. Mains input. 
LOW LEAKAGE WINDINGS eee OPTIONAL 
0%, 25% or 50% BOOST ON SECOND 
2V. OR 4V. OR 6.3 V. OR 10.3 V. OR ISS. 10/6 
(State Tube voltage required) ea. 
SPEAKER-FRET. Gold, Green or Maroon Cloth 17 x 25in. 
5/-; 25 x 35in. 10/-. Tygan various colours, 52in. wide from 
10/- ft. ; 26in. wide from 5/- ft. Samples 1/-. 


EXPANDED METAL, Gold, 12 x 12in., 6/-. 
TYGAN 12 x 12in. 2/-. 


MINIATURE PANEL METERS 
Size lZin. sq. Precision jewelled bearings, 
2% accuracy, silvered dials, fine pointers, 
0-1 mA. 27/6; 0-5 mA. 27/6; 0-300 V. 27/6; 
0-50a 39/6; 0-500ua 32/6. ‘*S’’ meter 35/-. 


MOVING COIL MULTIMETER TK20A. 0-1000 v, A.C./D.C. 
ohms .0-100Ik, etc., 49/6. 0-150 mA Pocket size 2in. scale. 


WIRELESS WORLD 


MAINS TRANSFORMERS 
200/250 AC Post 2/- each 


STANDARD 250-0-250, 80 mA. 6.3 v. 3.5 a., tapped 
4y. 4a. Rectifier 6.3 v. 1 a. tapped 5 v. or 4v. 2a. 22/6 
Ditto 350-0-350 9/6 
MINIATURE 200 v. 20 mA., 6.3 v. 1 a 
MIDGET 220 v. 45 mA., 6.3 v. 2a 


SMALL, 250-0-250 v. 45 mA., 6.3 v. 2 4 

STANDARD 250-9-250 65 mA., 6.3 v. 3.5 a..... 
HEATER TRANS. 6.3 v. 13 a 

Ditto tapped sec. 1.4 v., 2, 3, 4, ob; 6.3 v. 14 amp. 
HEATER TRANS. 6.3 v. 4 a 

GENERAL PURPOSE LOW VOLTAGE. 

8, 4, 5, 6, 8, 9, 10, 12, 15, 18, 24 and 30 v. at 2a. 22/6 
AUTO TRANS. 150 w., 0, 1165 v. 200, 230, 250 v. 22/6 
AUTO TRANS. 500 w. 0, 115, 200, 230, 250 v. 82/6 
MULLARD ‘510 *? MAINS TRANS. TO ait oa 33/6 
300-0- 300 120 ma., 6.3 v. CT 4a., 0, 5, 6.3 v. 2a. 


0.P. TRANSFORMERS. Heavy duty 50 mA., 5/6. Small, 
pentode, 4/6. Miniature 3V4, etc., 5/9. Multi-ratio 7/6; 
Multi-ratio heavy duty push-pull 7? to 10 w., 18/6. 
Goodmans heavy duty 10/20 w. 6K push-pull, 30/-. 

Estone ultra-linear OT/ML 10 w., Spec. for ‘‘ 510 ”? 45/-. 
10 w. matching transformer, 3, 7, 15 eriacr 12/6. 
INTERVALVE TRANSFORMERS. 8:1, 5:1, Q/- each. 
L.F. CHOKES 15/10 H., 60/65 mA., 5/-; 10 H., 85 mA., 
10/6; 10 H., 120 mA., 12/6; 10 H. 150 mA. 14/-. 


465-470 Kc/s SIGNAL GENERATOR 
Price 10/6. Ready made with valve 185. POCKET 
SIZE 2}in. x 43in.xlin. Only one resistor to change. 
Full instructions supplied. Battery 8/6. Details free. 


FULL WAVE BRIDGE CHARGER RECTIFIERS, 2, 6, 
or 12 V. 13. a., 8/9; 2a. 11/3; 4a.17/6; 6 3. 22/6. 
CHARGER TRANSFORMERS. Tapped input 200/250 v., 
for charging at 2, 6 or 12 v., 1} a., 15/6; 2.a., 17/6; 4 a. 
22/6. Free charger circuit. ‘Ammeter 0-5 a., 10/ 6. 


BOOKS (List S.A.E.) 


OW.W.’’ Radio Valve Data 

High Fidelity Speaker Enclosures... 
Valves Transistors, CRT Equivalents 

At a Glance Valves, CRT Equivalents 

TV Fault Finding 

Mullard Audio Amplifier Manual.. 

Radio Valve Guide, Books, |, 2, 3, or 4 ea. 5/- 
Practical Radio Inside Out [6 
Master Colour Code 1/6 
Coil Design and Construction Manual 5/- 
Radio, TV and Electronics Data Book 3/6 
International Radio Stations List... 2/6 
Boys’ Book of Crystal Sets......... - «2/6 
Stroboscopic Disc 33, 45, 78 r.p.m.... I/- 
How to Receive Foreign T.V. 5/ 


CRYSTAL DIODES. G.E.C. 2/-; GEX84, 3/-; OA81, 3/-. 
CRYSTAL COILS HAX, 3/6; HAXL 3/63 DRR2. 4/6.. 
CRYSTAL SET BOOKLET 1/-. CRYSTAL SET KIT 12/6. 


BRIMISTORS CZ1 8/6; CZ2 2/6; CZ8 1/6; CZ11 4/-. 


MAINS POWER PACKS. 
with Mains Transformers, Rectifiers and 
Condensers etc., providing H.T. and L.T. 
200 v.20 mA. D.C. 4 wave 6.3 v. | a. A.C. 25/6 
220 v. 50 mA. D.C. 4 wave 6.3 v.2 a. A.C. 35/6 
250 v. 80 mA. D.C. Full wave 6.3 v.4 a. A.C. 45/6 


TRANSISTOR TYPES. 9 v. Same size as 
battery PP3 19/6. PP9 45/- (also replaces PPI, 
PP4, PP7). As illustrated below. 


Ready built 


9 volts 
45’. 
MAINS 
POWER 
YOUR 
TRANSISTOR 


ADASTRA 3-3 Hi-Fi 
READY BUILT, WIRED AND TESTED 


AMPLIFIER 


A.C. 200-250 V. Valves ECL86 and EZ80. 
3 ohms 3 watts. Controls: bass boost, treble 
and volume. Separate engraved front-panel. 
Quality mains transformer. Chassis size 
6in. x 5in. x 3in. Price £4/19/6. Details S.A.E. 
“* Performs agreeably well.’’ (The GRAMOPHONE). 


RETURN OF POST MAIL ORDER SERVICE 


RADIO COMPONEN 


Our written guarantee with every purchase. S.R. Stn. Selhurs 
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Incorporating a special 12in. Unit 
and Horn Tweeter. 

Performance 25 to 20,000 c.p.s. sub- 
stantially flat from 38 to 16,000 c.p.s. 


Peak input 30 watts. Size 24x 14x 


12in. Sapele or Walnut finish. 

8in. Junior special 8w. 40/20 kc/s. 15Q 5 gns. 
12in. Stalwart 15w. 45/13 kce/s.3 or 1I5Q. 5 gns. 
12in. Stereo, foam suspension, |5 ohms. 7 gns. 
12in. Standard H.D. 20w. 40-14,500 c.p.s. 7 gns. 
12in. De Luxe foam. I5 w. 000 c.p.s. 
15,000 Lines, Bass Res. 32-38 9 gns. 
12in. Bass 25 w. 20-18,000 c.p.s....... 12 gns. 
12in. Ultra Twelve, 20 c.p.s. to 25 ke/s 16 gns. 
15in. Auditorium 35 w. Mk. Il Bass Res. 36-42 
17,000 lines, ideal for guitars, etc.... 18 gns. 


LOUDER ee PM 3 OHM FAMOUS MAKES. 

Qhin., 8in., 4in., 5in., 6in. x 4in., 15/6 each 8in. 17/63 
Giin., 26/6; 10in. 30/5 12in. 30/-5 (15 ohms 35/-). 

10in. x 6in., 22/6; 8in. x 5in., 9in. x 6in., 21/-. 
E.M.I. Double Cone 13 x 8in., 10 w., (Ceramic) 45/-. 

Horn Tweeter 104 dB. 2 Ke/s. to 16 Ke/s. 29/6. Crossover 
8000 c.p.s. 80/-; 10in. HF1012, 87/6; 8in. HF812° 72/6; 
TWIN GANG CONDENSERS “0-0”? Transistor 208 pF ani 
176 pF. with trimmers and screen aoe each; 365 o 
miniature 1% x l}in. x 1fin. 10/-; 500 pF standard 
trimmers, 9/-; midget, '7/6; midget with trimmers, 
500 pF slow motion drive, standard, 9/-. Small 1 S-gang 
500 pF., 1'7/6. Single ‘‘ 0’? 365 pF, 7/6. 

SHORT WAVE. Single 10 pF., 25 pF., 50 pF., 75 pF., 100 pF. 
160 pF., 5/6 each. Can be ganged together. Couplers 9d. each. 
VERNIER DIALS. Ratio 8:1 13in. 12/6, 2in. 14/-, 3in. 16/- 
TUNING AND REACTION CONDENSERS. 100 pF., 300 pF., 
500 pF. 3/6 each, solid dielectric. 

CONDENSERS. 0.001 mfd., 7kV. T.C.C. 5/6; ditto 20 kV. 
9/6; 0.1 mid. 7 kV., 9/6; 100 pF to 500 pF. Micas, 
Tubular 590 v. 0.001 to 0.05 9d.; 0.1 1/-; 0. = 8: 0. 1/350 v. 
9d.; 0.5/3850 v., 1/9; 0.01/2, 000 v. 1/9; 0. uae v. 3/6. 
CERAMIC CONDENSERS. 500 v. 1 pF. to0. i mid., 9d. High 
voltage pulse ceramics 100 pF., etc., 12 kV., 2/6. 

SILVER MICA. 10% 5 to 500pF., 9a.; 600 to 8,000 - 1-3 
close tolerance (plus or minus ak pF.), 2.2 to ‘a7 pF., 1/-3 
ditto 1% 50 to 815 pF. 1/-; 1,000 to 5,000 pF., 1/9. 


WAVE-CHANGE SWITCHES 
2 p. 2-way, or 2 p. 6-way, long spindle............. . 3/6 


3 p. 4-way, or 1 p. 12-way, long spindle. nies ease: 
4 p. 2-way, or 4 p. 3-way, long spindle.............. 3/6 
8 p. 4-way, 2 wafer, long spindle.................. 6/6 


Wavechange ‘‘ MAKITS ”? Wafers available; 1 p. 12-way, 
2 p. 6-way, 3 p. 4-way, 4 p. 3-way, 6 pD. 2-way. cae 
include click spindles, adjustable stops, 1 wafer, 8/6; 2 

wafer, 12/6; 3 wafer, 12/-. Extra wie up to ris ris each, 
TOGGLE SWITCHES. s.p., 2/-; dp. 3/6; Gp.d.t., 4/-. 
Rotary Toggles, s.p., 3/6; ap. 4/6. Min. Side ce 3/6. 


JACKS. English open-circuit 2/6, cioneainewe 4/6. 
Grundig type 3-pin 1/3; Grundig Lead Type 3/6. Phono 
Plugs 1/-. Socket 6d. Banana Plugs 1/-. Sockets 1/-. 


JACK PLUGS ENGLISH Screened 3/-. Grundig 3-pin 3/6. 
BULGIN NON-REVERSIBLE PLUGS and SOCKETS. 
P74 2-pin 4/3; P73 3-pin 4/6; P194 6-pin 6/6. 

P360 3-pin 4/-; Mains selector panel with plug 1/-. 


Buses 133 and 68 pass door. 


with 
9/-3" 


TRANSISTOR 4 CHANNEL MIXER 
with 4 separate input-output controls, 59/5. 
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Famous Manufacturers Surplus Bargain 

Ferguson Quality Amplifier 4 Watts BUILD YOUR OWN 

Size 6} x 5x 4in. 200-250 AC double wound RECORD PLAYER 

mains transformer. Volum and tone con- 

trols. Sensitivity 200 mv. “Response 25 to FROM 
£9.19.6 

AND 


20,000 cps. Price 49 6 each. Complete 
SAVE 


with valves, etc. Brand new. 
POUNDS 


2 units matched for stereo etc., 89/6. . 

4 Speed Autochange or Single Player units with Brand 
New 2-tone Cabinets 17x15x8iin. Strong handle, 
gilt finish, clips and hinges, As used by Famous Make 
for 20 guns. models. Cut-out motor board 14 x 13in, 
Front baffle with 7x4in. high flux londspeaker and 
& watt 2 valve UY85, UCL82 2-stage amplifier ready 
built on metal chassis.12x3x2iin. Quality output 
transformer, low hum level circuit. Volume and Tone 
controls,3.core safety mains lead. Ali items fit to- 
gether. perfectly, Special instructions enable assembly 
in 30 minutes; only 5 wires to join. 12 months’ written 
’ guarantee. Available separately or package deals 

as below: 

~ AUTOCHANGE KITS Complete—as above. 


na 


CHASSIS 


H.F. CHOKES, all wave, 2/6. Osmor QC1, 6/9. 

T.R.F. COILS A/HF, 7/- pair. 5 

DUST CORES iin., 4d. Purple Cross tin. 6d. 

ALADDIN FORMERS and cores, tin. 8d., iin., 104., 
0.3in. FORMERS 5937 or 8 and cans TV1 or 2, 3in. sq. 
X2lin. or fin. sq. x 1tin,, 2/- with cores. 


BLANK ALUMINIUM CHASSIS. 18 s.w.g. 4 sides, 
riveted corners, lattive fixing holes, 24in. sides, 7 x 4in., 
4/6; 9x7in., 5/9; 41x7in. 6/9; 18x9in., 8/6; 


Three Wavebands Five Valves 
S$.W. 16 m.-50 m. : - Latest Mullard 
M.W. 200 m.-500 mm. ECH81, EF89, EBC81, 
L.W. 800 m.-2,000 m. EL84, EZ80 
12-month guarantee. A.C. 200-250 v. 4-way switch. 
Short-Medium-Long-Gram. . Ferrite Aerial. A.V.C. and 
Negative Feedback. 5 watts 3 ohm. Chassis 134in. x 
7in. high x 5in, deep. Glass dial size 18in. x 4in. 
horizontal wording. Two Pilot Lamps. Four Knobs. 
Aligned and calibrated. Chassis isolated from mains. 


BRAND NEW £9.15.6 4... a6. 


Matched Speakers 8in. 17/6; 10in. 25/-; 12in. 30/-. 
Ohm 
Volume Controls | §9 CABLE COAX 


Long spindles. «Midget Semi-air spaced 6d. yd. 
a eae 40 yd. 17/6, 60 yd. 25/-. 
cbtingad < Low loss 5dB per 100ft. 


14x 1lin. 10/6; 15 x 14in., 12/6. 

ALUMINIUM PANELS. 18 s.w.g. 12x12in., 4/6; 
14x 9in., 4/-; 12x8in., 3/-; 10x 7in., 2/-; 8 x 6in., 
2/-; 6 x 4in., 1/6. 


SLOW MOTION DRIVES, Epicyclic ratio 6-1, 4/3. 

SOLON IRON 25 w. 200 v. or 280 v., 24/-. 65 w. 29/-. 
A.N.T.E.X. PRECISION sub-miniature iron, 200 or 240 v. 
29/6. Stands for A.N.T.E.X. irons 12/6 extra. 


4 TRANSISTOR AMPLIFIER 47/6 
Size 4x 1}? x Zin. 


Powerful ready built push-pull. Output 3 and 8 ohm. 
Ideal for use with record players, intercoms., oz 


Stereo L/S 10/6. D.P. 14/6. | at 500 mo/s. “BABY ALARM” with instructions and circuit. B.S.R. Monarch .......... = PP. 5/- 
Linear or Log Tracks. Ideal 625 lines 1/6 yd. > * Garrard Asistin Sy eae ea ae P.P. 5/- 
: MAINS DROPPERS. Midget. With adj. sliders. SINGLE PLAYER KITS Complete—as above. 
SOREIAL BEOe TRIPLEMGRS Bacde it Ge igi6 9.84 1,000 ohms, 6/- 0.194 1,500 ohms, gi- E.ML Junior .:.......  £9/19/8 PP. 5/- 
mt J u0- | 0.2A 1,200 ohms, 6/- . . ohms, 6/- Garrard SRP10 auto stop/start - PP. 5/- 
Ae Roone tesa LBAD SOCKETS: 2/- Line Cord 100 ohms ft 0.2 amp. 8-way 1/- it. 2 =e 


COAX. OUTPUT BOXES. SURFACE OR FLUSH 4/-. 
BALANCED TWIN FEEDERS 64. yd., 80 or 300 ohms. 
TWIN SCREENED FEEDER 1/- 80 ohms. 

EXTENSION SPKR. CONTROL, 10 ohms 3/-; 25 ohms 6/6. 
TELESCOPIC CHROME AERIALS. 12in. extends to 
88in. 8/6 each. T.V. AERIAL B.B.C. and LT.V. 15/-. 


OR SEPARATELY 
Cabinet with board 14x18in. £3/9/6 P.P. 3/6 
eut out to your choice free of charge. 
Amplifier with 7 x 4in. speaker £3/1'7/6 P.P. 3/6 
AUTOCHANGERS (Stereo Mono 20/- extra) 


BARGAIN SINGLE PLAYER KIT 200/250v. A.C. 


£9.15.0 ‘pose’s/- 


B.S.R..UA12-UA14 Mono .. £5/19/6 P.P. 3/6 

amen eee ge garnet 10 meg. WITH 2-STAGE AMPLIFIER 3-WATT B.S.R. UA15 Slimline Mono.. £6/17/6 P.P. 3/6 
HIGH STABILITY. } w. 1% Q/-. Preferred values, 10 HIGH-FLUX 5in. SPEAKER, Garrard Autoslim Mono ‘...... £6/17/6 .P.P. 3/6 
ohms to 10 meg. Ditto 5%, 10 ohms to 22 meg., 9d d 4-SPEED E.M.|. TURNTABLE ater rae nae fuiact - BIBI” PP. ale 
5 watt 1/3 CRYSTAL PICK-UP FOR L.P. & 78 EMI autodyeadi en enh eee 
“Sito Sign nae HS Cut out Mounting Board 122 x 9Zin. EMI. Junior ............ £3/9/6 PP. 3/6 
12.5 K to 25K. 10 w. 3/- TRANSCRIPTION UNITS Portable Cabinets 65/-. 


ARDENTE TRANSISTOR TRANSFORMERS 
LF. TRANSFORMERS 7/6 pair D3035, 7.38 CT:1 Push Pull to 3 ohms for OC72...... 11/- 
465 ko/s. Slug Tuning Miniature Can. 2x1x1in. D3034, 1.75 : 1 CT. Push Pull Driver for OC72 .... 11/- 


i i D3058, 11.5:1 Output to 3 ohms for 0C73, etc. .... 11/- 
ee ak Whee Ata ios supplied. DSA, 45:1 Driver, fin, x fin. xin.) .-s ss efesc a 11/6 


Philips}AG1016 Stereo/mono.. £12/5/- P.P. 5/- 
Garrard 4HF Mono xtal .... £15/15/- P.P. 5/- 
Garrard AT6 Mono xtal_.... £10/10/- P.P. 5/- 
Garrard units £1 extra with Stereo/mono xtals. 


D240, 8.5:1 Dri in, < Fin, Xd = we siarticis Pacteare Replacement sapphire stylii...... 5/- diamond 15/- 
WIRE-WOUND Pots. 8 | WIRE-WOUND 4-WATT | apnENTE TRANSISTOR "VOLUME CONTROLS bs Replacement Xtals from 15/-; Stereo from .... 30/- 
WATT, Pre-set Min. T.V. | STANDARD SIZE POTS. | 01545, 5K with switch, 5/3. VC1760, 5K with switch 10/6. |} Dust Bug Record Cleaner... 20/6 


- All values 10 ohms | LONG SPINDLE VALUES | nraF AID EARPIECE Xial or magnetic. 7/6. 
to 25K, 3/- ea., 80K, 4/-; | 50 OHMS to 50K, 6/6; | sUB-MIN. JACK and PLUG, 3/6 pair. 2.6 mm, or 3.5 mm. 
Carbon 30K to 2 meg., 3/-. | 100K, 7/6. .MIKE TRANSFORMERS 50:1 3/9. 


TRIMMERS. Compression ceramic 80, 50, 70 pF, 94.; 
100 pF, 150 pF, 1/3; 250 pF, 1/6; 600 pF, 750 pF, 1/9; 
Phillips 0 to 10 pF, 3 to 30 pF, 1/- each. T.V. etc. 1000 pF, 

__ with knob, 2/-; RADIO SCREWDRIVER, bin., 6d. 
Bulgin Test. Prods 2/9:ea. Neosid Trimming tools 1/9. 
NEON MAINS TESTER-SCREWDRIVER, 5/-. 
SOLDER MULTICORE 4d. yd. SAVBIT DISPENSER 2/6. 


HIGH GAIN TV. PRE-AMPLIFIER BAND 1 B.B.C. 

Tunable channels 1 to 5. Gain 18 dB. ECUS84 valve. 

Kit price 29/6 oc 49/6 with power pack. Details 

6d. (PCC84 valves if preferred for 0.8a heater chains). 
BAND III L.T.A.—same prices, 

Tunable channels 7 to 13. Gain 17 dB. 

Coils and circuit only, 9/6. Chassis 4/9, Band I or II. 


FAMOUS MAKERS SURPLUS 
BARGAIN XTAL PICK-UP ARM 

Complete with ACOS LP-78 Turnover xtal and two 

Sapphire Stylii 90/-. 


NEW MULLARD TRANSISTORS 
OC71 6/-, OC72 7/6, OC81D '7/6,.0C81 7/6, AF115 
10/6, AF114 11/-, 0044 8/-, 0C45 8/-, 0C171 9/-, 
0C170 8/6, AF117 9/6. Transistor Holders 1/3. 
Sub Miniature Condensers. 0.1 mFd., 30 v., 1/3. 1, 2, 4, 
5, 8, 16, 25, 30, 50, 100 mFd., 15 volt 2/6 each. 


aod 


PLASTIC RECORDING TAPE 
Double Play 7in. reel, 2,400it. 42/- “Spare Spools _ 
Sins) ses 


Sin. reel, 1,200ft. 25/- 


Long Play _7in. reel, 1,800!t. 22/6 | 5in. |. 5/- 
5jin, reel, 1,200it. 17/6 | 53in.'|.  3)- 
5in. reel, 900ft. 15/- %in 


Standard in. reel, 1,200ft. 17/6 4/6 
5in. reel, 600ft. 11/6 | Splicer Tape3/- 
“* EASYSPLICE”’ Tape Splicer 5/-. 


*€§-1 ’’ TRANSISTOR RADIO 


First-class components to make a 6-transistor 2-wave- 
band superhet chassis. Ideal for portable or table 
radio, All parts including BVA ‘transistors, ferrite 
aerial, printed circuit. $8} 2%in., but EXCLUDING 
speaker and cabinet, 35 ohms output. Simple instruc- 
tions 1/6 (free with kit). 

Speakers 35 ohm., 7 x 4in., 21/-. £4.5.0 
Sin., 17/6; 34in., 15/6. Cabinet 27/6. 


P.V.C. CONN. WIRE, fees ot Pee oh ar yd. pants 
1 A 3 % SLEEVING 1 or 2 mm., 2d.; 4 mm. 3d.; 6 mm., yd. 
PAXOLIN PANELS. 1/16in. x 10in. x Sin. 2/-. Bib Cutters 3/6. Insulated Side Cutters, 8/6. 
nen ETVVECET = 3 Lee. Bee le ane, RM5, | Panel mounting fuse-holders 2/~. vets a repent 5 2.» 6. 
4 > = each; v. 5 mA. 5/-. 6BA, 4BA, 6d. doz. Nuts ; . doz, 
MINIATURE CONTACT COOLED RECTIFIERS. 950 v, | S°TeWs BA; cts ations: 
60 mA., 7/6; 250 v. 85 mA., 9/6; 200 mA., 21/-; 300 mA., 


_ 27/6; Full Wave Bridge 250 v. 75 mA., 10/-; 190 mA., 15/.. THE “ INSTANT”? BULK TAPE 

D Bion 260 v. 50 mk 10l-, Silinen Me hep mA., 5/6. ERASER AND RECORDING HEAD W E Y ied A D 

ae es nega yer hagas 300 v. 85 mA., 5/-. DEMAGNITIZER 

_ COILS Wearite pe, 4/- each. use TRANSISTOR, SUPERHET TRANSFORMERS, COILS 
Repanco, L. and Med. T.R.F. reaction, 4/6 ea. ———— PRINTED CIRCUIT, 6in. FERRITE ROD AERIAL 


_ OSMOR MIDGET “ Q ” type, adj. dust core, from 4/- each. 
FERRITE AERIALS (VALVE) M, 8/9; M.L. 12/6. 


Long and Medium—RA2W with CAR AERIAL COIL. 


, es 2O3-pF tuning. oc she nails ste Seni aise 12/6 

FERRITE ROD AERIALS. L. and M. for transistor circuits. Oscillator Coil, P50/1AC, 176 pF tuning........ 5/4 
OSMOR 10/- each. WEYRAD 12/6 each. 5 Ist and 2nd LF. Transiormers—P50/20C, 470 

FERRITE RODS 8x iin. 8/-; 6x din. 3/-; 6x 5/16in. 3/-. \ Ko/s. 7/16in. diameter by tin. high, each.... 5/7 

200/250 v. 1 8rd I.F. P50/8CC diode detector .............. 6/- 

QMAX CHASssis A. Leaflet Driye Transformer—LFDT4 ................ 9/6 

CUTTER AE. Printed Circuit—PCA1, Qin. x 8iin. Drilled 9/6 


4, 
35 ohm Speakers 3tin. 15/6. 5in. 17/6. 7x 4in. 21)/- 
Wavechange Switch’............:... | 
Set of 6 Mullard Transistors and diode 
Constructors’ Booklet with full details 


din. 14/6 kin. = 18/= in. 34/3 
fin. 14/6 tin. 18/6 28in. 37/9 
> Bin. 15/6 Isin. 20/- 24in. 44/9 


gin, 15/9 Igin. 20/— fin. sq. 31/6 115 v. 3 ohm Output Transformers OPT1...... 
r - ra in. lin, sq. es . * . CR are 
ein. Be die 36 tein. sq. 28/ 12/6 pair, for 230 v. (in series) B.B.C. 2 TRANSISTOR | DIODE 22/56 
M.W. and L.W. Radio Kit. Earpiece 7/6; Battery 2/3. 

; EXPERTS ANSWER ALL ENQUIRIES 48-Hour Mail Order Circuit and Details 6d. Real performance. 


SINCLAIR “ SLIMLINE ” 49/6 
2 Transistors plus 2 Diodes. Med. wave kit. Cabinet 
x 1} x fin. Includes earphone, printed circuit 
Ferrite Rod. Guaranteed no aerial required. Batt. 3/6. 


SPECIALISTS test crovoon 22. 


_ charge I-, Full list, I/-, C.O.D. 2/- extra, (Export welcome. Send remittance and extra postage, no C.0.D.) 


ry 


WIRELESS WORLD 


SEPTEMBER, 1964 


LONDON’S LARGEST SUPPLIERS OF 
ELECTRONIC EQUIPMENT 


* 9 &10 CHAPEL STREET, 


LONDON, N.W.1 
Tel. PAD 7851 


AMB si 


AMERICAN Jai ee VOLTAGE CAPACITORS 
| mfd. 20 kV. wkg. 


Tropically rated. Size H. Ilin. plus insulated ter- 
minals, 5in., W. }3in. D. 4in. Supplied new in maker’s 
packing cases at a fraction of original price. £6/19/6. 
Carr. 7/6. 


BLOCK CAPACITORS— Guaranteed 


Maker Mfd. DCV wkg. Temp. Price Carr. 
i GcEs 10 1,500 70°C si 5/- 
10 1,500 100°C 5/- 
1,500 60°C 
1000 60°C 
600 60°C 
70°C 
60°C 
60°C 
100°C 
100°C 
60°C 
60°C 
70°C 
70°C 
70°C 
70°C 
60°C 
60°C 
60°C 
70°C 
60°C 
70°C 


eyevetera 
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HEAVY DUTY SLIDER RESISTORS 


100Q | a. S. Tube enclosed 25/-. P.P. 3/6. 
40.8 a. Ditto., 30/—. P.P. 3/6. 

1Q 12a. Ditto. 12/6. P.P. 2/6. 
6.505 a. Ditto. 22/6. P.P. 2/6. 

30Q 1.25 a. S. Tube, gear drive, 25/-. 
2Q 16a. S. Tube, fixed, 15/-. P.P. 2/6. 
0.40 25 a.. Ditto., 10/-. P.P. 2/-. 


P.P. 2/6. 


VALRADIO D.C.-A.Cc. CONVERTORS 


D.C. input 200-250 volts. A.C. output 200-250 volts. 
110 VA. 50 cycles, completely enclosed. 
condition, £6/10/-. Carr. 5/-. 


LATEST TYPE SIEMENS 
MINIATURE RELAYS 
In transparent capsules. Gold 
plated springs and _ contacts. 
Six makes. 2 types. 2,500Q, 
15,0000. Size 13 x 12 x Itin. 
Weight ? oz. Unrepeatable. 
At under half manufacturer’s 
price. 12/6 ea. £6/10/- doz. 


MAGNETIC DEVICES SOLENOIDS 
180 v. D.C. Type 42661. Overall size 14 x I} x I tin. 


Approx. tin. pull. 5/-. P.P. 1/6. 48/- per doz. P.P. 4/-. 


Perfect }. 


HEAVY DUTY L.T. TRANSFORMERS 


All primaries 220-240 volts. Terminal 

block connections. 

No. Sec. Taps Price Carr 
£5255530):35+vig: 40a scene £11 19 6 10/— 
2, 25, 30, 35:v., 20'a. « . £619 6 7/6 
3 25, 30, 35 v., 10a. £415 0 5/- 
4 25, 30,35 v.,2a. £117 6 3/6 
5. 10,17, 18 v.,, 10.4. .. . £217 6 4/- 
6 24 volts, 30 amps. ......... £715 0 7/6 
7 20volts,30 amps. ...... £615 0 7/6 
8 50 volts, [5 amps. ...... £619 6 7/6 
9°36, 40. 50'V:, Sak see: £415 0 5/- 

10 25, 36, 48 v.,8a. ....... £419 6 5/- 

PES EE AS; 201 v5 20h au. ccsceses £419 6 5/- 

12), 6202 vi 2Oian Ure ceeds £3 12 6 5/6 

13 20 v., FO aves se £415 0 7/6 

14 30, Cpe 34, 36v.,5a £2 17 6 

TS. 63:12? VasT Ola peosce cnet ss #2 2 6 

FGPG ack ccsasien doce oles £1 9 6 

IFe 24 Sl Olaty atecsesscsemnatee £3 5 0 

18: e PA ves! asic sceaescasamastecs £119 6 

19 48,56, 60v., 1a. ......... £i 9 6 

20 12, 24, 30, 48 v., 2a 0 

2176:3 ve [Siall ueeeee 6 

23 «12,24v., 1a 0 

24> OSS Viig ids tnncts eas eeneces 6 

25 6,9, IS v., 4a. 0 

26 12, I8v., Oa. ‘ 7 

27. “12, 18 v.,.20 a. —.. e 6 

28° ¥0,. 16; 20:v.; 9'a---. 3. 6 

BONES NV: COl Ghd saneme sacar él 0 

30 10, 11, I2v., Ida. 6 


Multi-Tapped TRANSFORMERS 


Pri. 250, 230, 250 volts. Sec. T. 3, 4, 5, 6 
8, 9, 10, 12, 15, 18, 20, 24, 30 volts. 5 amps., 
45/-. P.P. 4/-. 4 amps., 39/6. P.P. 3/-. 2 amp., 
25/-. P.P. 3/-. 


TRANSFORMERS LATEST ARRIVALS 
Brand new Air Ministry Lt. Trans. Pri. 
tapped 200-260 v. and 100-130 v. Sec. 


tapped 28, 29, 30, 31 v.,°25. amps. con-} | 4 


servatively rated, £6/19/6, carr.extra, 


MINIATURE LT TRANSFORMERS 
Pri. 240 v. Sec. 50 x 4 amp. Size, base 
23 x Id. H. 2in. by famous maker 10/6, 
P.P. 2/-. Pri. tapped 200-240 v. Sec. 30 v. 
lamp. Base 24x 2. H. 2tin., 8/6. P.P. 2/-. 
Pri. 240 v. Sec. tapped 10, II, 12 v. 14 amps. 
Base 24 x 24. H. 34in. 10/6. P.P. 2/-. 


RECTIFIER TRANSFORMERS. Pri. 
tapped 200-230-250 v. Sec. tapped 6, 9, 
15 v. rete 22/6. P.P. 3/6. I+ amp. 15/-. 
P.P. 2/-. 


WOODEN A.C. CHOKES TO PASS. 
100 amps. at 220 v. Base size 6x5. H. 4in. 
Weight [8lbs. Brand new 45/-. Carr. 5/-. 


200 AMP TRANSFORMERS. Tapped 
at 4, 7, [bk volts. Input 240 volts. £10/19/6. 
Carr. 10/-. F 


A.M. HEAVY DUTY AUTO STEP-UP 
OR STEP-DOWN TRANSFORMERS 
Designed for the Air Ministry for mains 
boosting. or operating |10 v. equipment. 
10 KVA.. Tapped 250, 240, 230, 220, #20, 
FI5,. FQ, 105 volts. Completely enclosed in 
metal case. Size 27 x 17 x I4in. Weight 
approx. 3 cwt. £29/10/-. 5KWA. Tapped as 
above. Size 23 x 14x I lin. Weight approx. 
2 cwt. £19/10/-. Supplied new and guaran- 
teed and offered at a fraction of maker’s 
price. Carr. extra. 


ONE ONLY. 26 KVA AUTO TRANS. 
240/125 volts. Base 93 14. H.23in. Approx. 
weight 23 ewt. £45. . Ex. warehouse... 


ONE ONLY ISOLATION TRANS.| 


4.6 KVA. 230/230 v.- Test to earth 3KV.. 
Weight 200lbs. Base 17 x 16. H. [8in. £25. 
Ex.. warehouse. 


P 7 


———— GY 


A.C. input 200-240 v. D. c ‘Output tapped to 
give 12 or 24 volts 8 amps. continuous rating. 
Fitted with panel fuse. Mains on/off switch and 
D.C. output Socket. Built in strong metal case. 
Size 15 x 6 x 6in. An ideal general purpose 
L.T. supply unit for operating relays. Con- 
tactors, battery charging, etc. £9/19/6, carr. 7/6 


L.T. SUPPLY UNIT TYPE S.E.2. 


A.C. input 200-240 v. D.C. output 50 volts 
Samps. Built in metal case size 15 x6 x6 in. 
Fitted with on/off switch, panel fuse, and 
output socket, £9/19/6, carr. 7/6. 

Tapped 110-220-230 v. D.C. output 24 volts 
1.5 amps. 2.25 amps. with case cover re- 
moved. Choke and condenser smoothed. 
Fitted on/off switch and fuses. Built in 
metalcase. Size: 15x 9 x 9 inches. Supplied 
new and guaranteed, £3/17/6, carr. 7/6. 


VARIABLE A.C. POWER UNITS. Input 
220-240 volts. Output 0-260 v. I+ amps. 
Built in metal case, with fitted volt meter, 
panel light, fuse, and on/off switch. Supplied 
Brand New. £7/15/-, carr. 6/-. amp. 
rating. £9/19/6, carr. 7/6. 


VARIABLE VOLTAGE 
TRANSFORMERS 


0-260 v. 24 a., completely shrouded with}: 
control. knob and dial. Brand new, £5/17/6.. 
Carr. 4/—. Other sizes available. 


INDUSTRIAL INSTRUMENTS | 


E.A.C. Ltd., 0-300 v. A.C. 50 cy., scale 6in. 
flush mounting. iron case, protected, -75/-, 
carr. 5/—. C. Parkinson, 90-180 v. 50 cy., 
4tin. scale flush mounting, 27/6, carr. 4/-. 
Victoria Instruments, Ltd., 180-280 v..D.C.} 
rectangular dial,«case size 8 x 64 x 3t4in.,}. 
projecting type, 37/6, carr. 4/—. All instru- 
ments supplied brand new in maker’s! 
cartons. , 


G.P.O. MAGNETIC COUNTERS 


Latest design size 32 x I x lin. Type 100D 
4.10 3 v. D.C., 12/6. OQ Type 100A 5007 
24 v. D.C., 12/6. P.P. 1/6. New and boxed. 


AUTO TRANSFORMERS 


240-110 v. 2 kVA. Completely enclosed 
in metal case. Fitted with 2 two-pin 
American sockets or terminal blocks. 
Size 10 x 8 x 6in. Supplied brand new and 
guaranteed. £8/15/-, carr. 7/6. 1000 watts, 
£4/15/-, carr.4/6. 500watts rath carr. 4/-. 
300 watts £2/7/6, carr. 3/6. Heavy duty 
industrial 240-110 v. transformers available] 
up to IOkVA. i 


300 WATT DOUBLE WOUND TRANS 


Pri. tapped 220,230, 240,250 v. Sec. tapped 
flO, 100 v. Fitted in metal case. Size 6 x 6} 
x 6$in. 
terminak blocks. 
carr. 5/-. 


State which: type. 65/-, }) 


American 2 pin socket outlet or} § 
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1964 


VALVES 


AC/HL 4/6| DL94 ~6/—)\ EF80.. 5/— ; HL23DD 

ACP4 6/-|DL96 5/6] EF85.. 4/6 5/- 
AC6PEN5/— | DLS10 8/—| EF86.. 6/—| HL41 4/- 
AL60 5/—| DLS19 15/- | EF89.. 3/9 | HVR2 9/- 
ARS ..5/—| E80F 23/— | EF91.. 2/9 | K3A ..80/- 
ARP .. 3/6 | E1148 .2/6 | EF92.. 2/-| KT32 8 /- 
ARP3 3/—| E1266 50/—| EF95.. 5/-| KT33C 6/- 
ARPI2 2/6 | £1415 380/-| EF183 8/-| KT44 5/9 
ARP21 7/—| E1524 12/6| EF184 8/-| KT63 4/- 
ARP24 38/6! EA50  1/-| EHT1 300/-| KT66 12/9 
ARP34 4/—-}| EA73  7/-| EL32.. 3/9 | KT67 15/- 
ARTP1 6/— | EABCS80 5/— | EL34.. 8/-| KT76 8/6 
ATP4 2/3| HAC9i 3/6} EL35.. 5/—-| KT8C 22/- 
ATP7 5/6 | HAF42 8/-| EL38..17/6 | KT88 18/- 
AU7 55/-| EB34 1/6| EL41.. 7/- | KTW61 4/6 
BL63 10/—| EB91 3/—| BL42.. 8/—- | KTW62 7/- 
BS4 .. 8/—-| EBC33 6/—| EL50.. 8/—- | KTW63 4/- 
BSS 20/— | EBC41 6/—| EL81.. 8/-| KTZ41 6/- 
BS84 47/6 | EBC81 5/— | EL83.. 6/8 | KTZ63 6/- 
B2134 16/-| EBF80 5/—| EL84.. 5/—| LP2.. 10/- 
BT19 25/-| EBF83 7/6 | BL85.. 8/—| L63 .. 5/- 
BT35 26/-| EBF89 6/9 | EL91.. 4/6 | M8100 9/- 
BT45 150/-| EC52 4/-| EL95.. 5/- | M8142 12/- 
BT83 35/-| EC53 12/6; EM80 6/—| M8190 5/- 
CC3L.. 2/-| EC70 .. 4/- | EM81 7/6 | MH4 .. 5/- 
CL33 .. 9/—| EC90 20/-| EM84 6/3 | MHLD610/— 
Cv71:. 3/— | EC91 3/— | EM85 9/-| ML6 .. 6/- 
CV77 .. 6/— | ECC81 4/- | HN31_ 10/— | N108 8/- 
Cv102 1/—| BCC82 5/— | ESU208 6/- | NEI7.. 7/- 
Cv103 4/-| ECC83 6/—|EY51 5/6| NGT2 10/- 
CVv4014 7/-| ECC84 6/6| EY86 5/6 | OB3 ae 
CV4015 5/- | ECC85 6/6 | EY91 38/- | OC3 5/- 
CV4025 10/— | ECC91 4/—| EZ40 5/- | OD3 4/6 
CVv4046 40/— | ECF80 5/6 | EZ41 6/6 | OZ4 4/- 
CY31.. 5/6 | ECF82 7/—| BZ80.. 5/6 | PCC84 5/- 
Dl... 1/6 | ECH42 8/-| EZ81.. 3/6] PCC85 7/- 
D41 .. 3/3 | ECH81 5/—| F/6057 5/-| PCC89 7/6 
D61 .. 6/—| ECH83 7/6 | F/6061 5/-| PCF80 5/- 
D77_~.. 8/3 | ECL80 5/6 | F/6063 4/-| PCF82 6/6 
DA30 12/6 | ECL82 7/6 | FW4/5006/6 | PCF84 5/— 
DA60 75/— | ECL83 10/— | G1/236G 9/- | PCL81_ 9/- 
DAF96 6/—| ECLS6 10/- | G1/371K PCL82 6/- 
DD41 ~~ 4/—| EF34.. 2/6 19/— | PCL83 8/3 
DET5 8/—| EF36.. 3/6 | G50/2G 5/-| PCL84 7/- 
DET20 2/—| EF37 .. 7/-.| GU50 25/—| PCL86 9/- 
DET26 15/— | EF39.. 4/-| GZ32 10/-| PEN25 4/6 
DF73  6/—.| EF40.. 8/— |.GZ34 10/-| PEN46 38/- 
DF91  3/—| EF41.. 6/—-} H63 .. 7/-—_| PEN220A 

DF92 = 3/— | EF52.. 6/— | HF300100/- 3/- 
DF96 = 6/—.| EF55.. 8/- | HK54 22/6 | PL36.. 7/6 
DK92 °6/6.| EF71:. 7/6 | HL133DD PL38 ..16/- 
DK96 = 5/6 | EF72.. 5/- 10/— | PL81 .. ?/- 
DL92.«6/— | EF53.. 4/6 | HL2K 2/6 | PL82.. 5/- 
DL93 = 6/— ' EF74.. 4/-' HL23  6/-' PL83.. 5/- 


MANY OTHERS IN STOCK including 


Brand new, indi- 
vidually packed 
and guaranteed 


WIRELESS WORLD 


U27 GALBW 7/- 


. S/={ IN43.~ 4/-— 
Us2 .. 5/-|1N70.. 4/-| 6AMS 2/6 
UABC80 4/6 | 1R4 .. 5/-|6AM6 4/- 
UBC41 6/-|1R5 .. 3/6|/6AQ5 °2/- 
UBF80 5/6/1894 .. 5/-| 6AQ5W 9/- 
UBF89 6/6|185 .. 4/6|6AS6  4/- 
UBL21 11/-|17T4 .. 2/-| 6aséw 9/- 
PL84.. 5/-| UCC8S 6/6|2A3 .. 5/-| GATG.. 3/6 
PM24A §/-| UCH42 6/6|2A5 .. 6/-| 6AU6 %/- 
PT15 ..10/- | UCH81 6/-| 246 .. 7/-| 6AX4 . 8/— 
PT25H 7/6 | UCL82 8/-|2B26.. 8/-|6B4G8/- 
PT25M 7/6 | UCL83 10/- | 2C26 .. 7/-| 6B7 .. 6/- 
Pd ..14/-| UL41 6/-| 2026A 3/-| 6B8a 2/6 
PX25 9/-| UL84 5/6 | 2034 .. 2/6| 6BAG.. 4/- 
PY32 9/6|UU5 ‘7/-| 2043 42/6 | 6BEG.. 4/3 
PY33 9/6| UU9 .. 8/6| 2045 22/6|6BR7 9/- 
PY80 5/6| UY21 1/6 | 2C46 ..30/-| 6BW6  9/- 
PY81 5/6|UY41 4/-| 2051 ..19/-| 604 .. 9/- 
PY82 5/-| UY85 5/-|2D21..5/-|6C5G 2/6 
PY83 6/-| V1120. 4/-|2x2 .. 3/-| ecsaT 6/~ 
PY800 6/6] V1507 5/-|3A4 .. 4/-| 606 .. 4/- 
PZ1-35 9/—| V1924 20/-| 34/1084 6C6G .. 3/- 
PZ1-75 12/- | V2023 13/6 20/- | 6C8G .. 3/- 
21.. 6/— | VMP4G@19/- | 341467 35/- | 6CHE .. 4/6 
gas 5/- | VP23.. 3/-| 34/167/M 6C21 g0/- 
P230 5/-| VP133  9/- 25/-| 6D6 .. 3/- 
Q8150/15 VR99 8/-|38D6 .. 4/-| 6E5 .. 6/- 
10/- | VR105/30 | 3B7 .. 5/-| 6FoG.. 5/3 
Q895/10 5/6 5/- | 3B24 .. 5/-| 6F5GT 5/9 
Q81202 8/—| VR150/30 | 3B28 ..15/-| 6F6G.. 4/- 
QVv04/7 8/- 5/- | 3H29 ..50/-| 6F7 .. 6/- 
R3 .. 8/—| VT4C  20/-] 3Q5GT 7/6| 6F8G.. 6/6 
RG4/1250 | VU33A 4/-| 384 .. 4/-| 6FI2 .. 4/6 
60/-| VU39 6/-|3V4 .. 5/9| 6FI3 .. 5/- 
RK72. 6/- | VX3256 4/-| 4027 35/-] 6F32 .. 4/- 
9130P 15/-| W21 .. 5/-|4D1 .. 4/-| 6F33 .. 3/— 
8130 12/6| W118 8/—| 5A173G 5/- | 6G6G.. 2/6 
SP2 .. 8/6| W119 8/—| 5A4174G 5/-| GH1 .. 6/- 
SP41 .. 1/6| X66 .. 7/6 | 5B/257/M 6H6M ..1/6 
SP61... 1/6) X118 8/- 19/—| 634 .. 9/= 
SP210 3/6.| X145 8/-| sR4GyY 9/-| 6J4WA 10/- 
8TV280/40 | YF ..1/-|5T4 ..%/-| 635 .. 3/6 
12/6 | ¥63 ..°5/-|5U4G 4/6 | 6J5G .. Q/- 
STV70/80 |¥65 .. 4/-|5v4G 8/-|6J6 .. 3/6 
g/-| y66 .. 8/-| 5x4G.. 8/6 | 6Jew 6 /— 
SU2150A | 221 .. 6/-|5Y3G 4/-|637G 5/- 
10/— | Z800U 20/- | 5Y3GT 5/-| 6K6GT 5/6 
T41-.. 6/6 | Z801U 10/-| 5Y3WGTB. | 6K7G  2/- 
TP22.. 5/-| 143 .. 3/- 9/- | 6K7GT 4/9 
TP25 ..15/-| 1A5GT 5/-| 5Z4G 6/6|6K8G 3/- 
TT11.. 5/—| 1B22 ..80/- | 6AB7.. -4/-| 6K8GT 93/3 
TT15 ..85/—| 1C5GT 6/-|6AC7 2/-|6K8M 8/6 
TTR31 45/- | 1D8GT 6/-| 6AGS 2/6| 6K25 12/- 
TZ0520 4/-|1E7G ..2/6|6AG7 6/-|6LoG  6/- 
TZ20 ..16/-|1F2 .. 8/-|6AH6 10/-|6L6 .. 9/- 
T740 ..380/-| 1G6GT 6/-|6AJ5 8/6| 6GL6G.. 6/— 
Usl_ .. 8/—|1L4 .. 2/6 | 6AI7 8/-| 6L6GA 7/6 
Ul2/14 3/—| 1LAG6.. 6/—|6AK5 5/-| 6L7G — 4/- 
Ul7 ~.. 5/-| 1LC6.. %/-| 6AK6 6/—| 6134 .. 4/6 
Ui8 .. 6/—|1LH4 4/-|6AK7 6/-| 6LD20 5/9 
U25 ..11/-] 1N21B 6/-!6AL5.. 8/-! 6N7 .. 6/- 


Cathode Ray 
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220TH 4/- 


6N7G fo LN ip Bie 2 C.R. Tubes 
6Q7G —.| 128K7GT 225DD_ 9/- 
6R7.. 5/6 g/-| 3074 .< 5/6 | Ac eAy 20! 
6SA7... 7/—| 128N7GT 3130 ..25/- | ~(Q93) 56/- 
6SA7GT 6/6 357A ..70/- | wa504/B/16 
68C7 .. 7/—| 128R7 5/-| 368A .. 5/- 28 /- 
68C7GT 5/- | 12¥4 .. 2/- | 393A ..15/- | voRg7 98/- 
6887 .. 5/—| 14L7 .. %/-| 446A .. 8/- 

6SF5GT 5/6 | 15D2 .. 6/—| 703A ..80/- | VCR138 
69H7.. 3/-| 19E2 15/—| 705A ..10/- 30/- 
6837 .. 5/— | 19G3 ..10/- | 715B ..60/— | VCR1384 
68J7GT 5/6 | 19G6 .. 9/—| 717A .. 8/- 40/- 
68J7Y 6/6 | 19G7 ..5/—| 724A ..15/- | VOR139A 
6SK7.. 4/6|19H1 6/-| 801 6/- 35/- 
68L7GT 5/6 | 19M1 .. 5/—| 803 .. 22/6 | yor5i7B 
6SN7 .. 8/6 | 20A2 ..17/6 | 805 ..30/- 40/- 
68Q7 .. 6/— | 20P4 ..18/-| 807BR 7/— | vorsi7c 
6387 .. 2/— | 21B6 .. 9/—| 807AM 7/6 40/- 
6U4GT 9/6 | 25L6GT 5/6| 808 .. 8/- 

6V6G ... 5/-| 25Y5 6/-| 813 .. 63/-| 8FP7 45/- 
6V6GT 5/6| 25Z4G 6/6| 815 ..35/-| 5CP1 30/- 
6V6M 8/-| 2525 .. 7/6 | 829A ..30/- | 5FP7A 25/- 
6X4 .. 8/6 | 25Z6GT 8/6 | 829B ..50/- 

6X5G_ 5/- | 28D7 .. 6/— | 830B .. 4/—| photo 
6X5GT 5/8 | 30 .... 5/—| 833A ..45/—| pubes 
6Y6G 6/—| 30C15 9/6| 832 ..15/- ‘ 
6-30L2 10/—| 30F5 8/6 | 837° .. g/—| CMG8 5/- 
6Z4 .. 5/—| 30FL1 10/6 | 843 .. 5/-| GS16, 12/6 
7BT7 eh 30P19 12/- 860 ..10/-| 931A 55/— 
705 .. 10/—| 30PL1 8/—| 866A ..14/- i 
708 al BOL6GT 7/—| 884. .10/— | 02970 850/ 
707 .. 6/-| 35T 17/6| 954 .. 4/6 ‘ 

THT .. 7/8 | 35W4 5/-| 955 .. 9/6 | Special 
7Q7 .. 2/—'| 3528 .. 8/-\956 .. g/-.| Vatves 

7V7_ .. 5/—| 35Z4GT 6/-| 957 .. 5/-| ACT6 4&8 
AS a ae 35Z5GT 6/-| 958A .. 4/-| acT9 £12 
8bD2 .. 87 Sie 4-1 1612: = Bf 

9D2. .= S/= | 88enva 4/= 1616. a8)— is es 
9D6 .. 3/6| 41MP.. 4/-| 1619 .. 5/- 

11E3 87/6 | 44A/160N | 1622 ..19/- | KRN2A 
12A6 =. 2/6 80/—'| 1625 .. 6/- $8/10/- 
12AH7 5/-|2158G 6/-| 1626 .. 3/-|1B24 25 /- 
12AH8 11/-] 50L6GT 8/-| 1629 .. 4/6 | 9799 s9/10/0 
12AT7 4/-| 563A .. 2/6} 2051 .. 5/-| os54 £3 
12AU7 B/-| 67 .... 6/—| 40430 18/6 | 4174 
12AK7 6/-| 58 .... 6/-| 4063... g/—| 4174 _80/- 
12AY7 10/—| 59 .... 6/— | 5704 .. g/—| 3J/92/E 
12BA6 5/6| 75 .... 5/6| 5726 .. 6/- £37/10/0 
12BE6 7/-|76..... 5/—|6064 .. %/—| 7TI4AY £4 
125H7 7/- 5 Be 723A/B 50/— 
esos 725A _30/- 
1255GT 3/6 {264°— 18 /— 
12I7GT 6/6 ; 
1QK7GT 3/- Transistors 
12K8M 10/- 0c44 «6 /- 
12Q7GT 3/3 2 
128A7.—7/- eT Oe 
12807. 4/- OC72 .7/- 
128G7 _ 3/- ocsl = 7/- 
128H7 3/-|220PA /-1 9006 .. 2/6] OC82 10/- 


Tubes and Special Valves. 


All U.K. orders below £1 P. & P. I/-: over £1 2/-: orders over £3 P. & P. free: C.O.D. 3/6 extra. Overseas Postage Extra at Cost. 
I 


MARCONI COMMUNICATION 
RECEIVERS. 

C.R.150. Frequency coverage 2-60 Mc/s. in 
5 bands. Two I.F.s Ist 1,600 kc/s. 2nd 465 kc/s. 
Image signal protecting over 40 dB up to 
30 Mc/s. and 20-40 dB from 30-60 Mc/s. Self- 
calibration (built-in calibrator). 
Stabilisation of supply and temperature com- 
pensation. Electrical and mechanical band- 
spread. Metering and visual tuning indicator. 
Band pass from 100 c/s to 10 kc/s. in 5 stages. 
Acoustic filter associated with 100 c/s. Band- 
pass position for CW reception. Facilities for 
diversity reception. Excellent checked con- 
dition, £49. Mains P.S.U. by P.C.A. Radio, 
£4/10/0 carriage 30/-. : 

C.R.150/2. Frequency coverage 1.5-22 Mc/s. in 
4 bands, all other features as in C.R. 150. Price 
£35. Carriage 30/-. 

P.C. RADIOS mains P.S.U. for above 90/-. 
DUMONT MODEL 241 OSCILLOSCOPE 
nm fully working condition £22/10/-. P. & P. 


*“ CONNECT AND FORGET, CANNOT 
OVERCHARGE ”’ “ ESSTRON ” MARK I 
AUTOMATIC BATTERY CHARGER. 
Initial charging rate 6-7 amps. The charging rate 
automatically adjusts itself to the charge in the 
battery. Automatic current and voltage control. 
Patented application of magnetic amplification 
to battery charging. Indicator lights show bat- 
tery fully chagged, receiving charge incorrectly 
connected or faulty cells.. Mains voltage 200/250 
v. Built for 6 or 12. v. batteries. Measurements 
7x5x5zin. Weight 83lb. Price £7/19/6. P.P. 3/6. 
AR88D RECEIVERS. Fully reconditioned 
£55 rebuilt models £85. Brand new £95. Car- 
riage paid U.K, 

SWITCHES ROTARY ‘“‘ OAK ”’ type, large 
selection. . 
TRANSFORMER RELAY SUPPLY. Pri- 
mary 230 v. Sec. 0-27-29-31 at .05 amp. 15/-. 
P. & P. 5/-. 

ROTARY TRANSFORMER. — 11.5-12.5 v. 
D.C. input. 300 v. 200 mA. D.C. output 30/-. 
P. & P. I5/-. 


Open 9-5.30 p.m. except Thursday 9-1 p.m. 


TELEPHONE HANDSET. Standard G.P.O. 
type, new 12/-. P. & P. 2/-. 

Large selection of mains and Heavy Duty L.F. 
TRANSFORMERS. 


VARIOMETER for No. 19 set, 17/6 each., 
P. & P. 3/-. 


Large Selection of SPARE PARTS for 53 
TRANSMITTERS. 


NEW CHR. HIGH-RESISTANCE HEAD- 
PHONES. [4/-. P. & P. 1/6. 


EVERSHED MEGGER CIRCUIT TESTER 
2 ranges. O-1,000 ohms. 100-200,000 ohms, 
with test leads, leather carrying case. Tested 
£4/19/6. P. & P. 3/6. 


R.209: RECEPTION SET. A 10-valve high- 
grade Super Heterodyne Receiver with facilities 
for Receiving R/T (A.M. or F.M.)-and G.W. 
frequency | Mc/s-20 Mc/s. Hermetically sealed. 
Built-in miniature valves and incorporating its 
own vibrator power supply unit driven by a 
6 v. battery (2 point connector included), The 
set provides for reception from rod, open wire 
or dipole aerial with built-in loudspeaker or 
phone output. Overall measurements: Length 
12in., width 8in., depth 9in. Weight 23lb. 
in as new, tested and guaranteed condition. 
£23/10/-. including special headphones and 
supply leads. Carriage £l. 


ORIGINAL MAINS POWER PACK FOR 
H.R.O. 110/220 v. A.C. Brand new in original 
packing, 45/-. P. & P. 4/-. 


CARBON INSET MICROPHONE G.P.O, 
types 2/6. P. & P. 1/6. 


P. C. RADIO LTD. 


170, GOLDHAWK RD., W.12 
SHEpherd’s Bush 4946 


12W W—147 FOR FURTHER DETAILS. 


32/34’ AERIALS each consisting of ten 3’, 2” dia 
tubular screw-in sections, 14’ (7 section) whip 
aerial with adaptor to fit the 2” rod, insulated 
base, stay plate and stay assemblies, pegs, reamer 
hammer etc. Absolutely brand new and com- 
plete, ready to erect, in canvas bag. £2/19/6. 
P. & P. 10/6. 


RELAYS. Large selection of new relays type 
600 and 3,000. 

CONNECTORS FOR TCS RECEIVER 
TRANSMITTER AND REMOTE CON- 
TROL with original plugs on both ends. 
New, £1/17/6 each. P. & P. 2/6. 


PANEL METERS (round) 


0-20 microamps 2tin. D.C. "9/- 
0-50 microamps 3hin, D.C. 45/- 
0-50 microamps 2hin. D.C.** A0/- 
0-100 microamps 24in. D.C:** 85/- 
0-100 microamps 2iin. D.C.** 35/- 
0-200 microamps Qhin De: 32/- 
0-500 microamps 2in. D.C. 21/- 
0-500 microamps Qhin D.C, 30/- 
0-lmA* Zin, D.C. 19/6 
0-ImA: 3hin, Gee 35/= 
0-5mA. 3hin. D.C. 45/- 
0-300mA 2hin. D.C, 10/- 
150-0-1,500mA. 34in. D.C. 29/- 
0-15v. 23in. A.C, 17/6 
0-50v. 2iin, DiC. 28/- 
0-150v. ~ 23in, A.C. 24/- 
0-500v. (shunt) 2hin. D.C. 20/- 
0-5KV. 3tin electrostatic 85/- 
0-10KV. 2hin. D.C. - 


Freq. 50-70 e/sec. 
125v. 3h 
*Weston, as usually used al 
**Projection type. 
POWER SUPPLY & L.F. AMPLIFIER 
UNIT NO. 3. Input 12 v. 3 amp. Output 
145 v. 50 mA. Synchronised vibrator and ex- 
tremely efficient smoothing. Stabilized heaters 
supply. Valves, IL4 & 3A4. Many practical 
possibilities i.e., car radio, ete. Diagram 
supplied. Brand new. 37/6. P. & P. 8/-. 


POWER SUPPLY & L.F. AMPLIFIER 
UNIT NO. I. Input 12 v. Output 120 v. 
30 mA. 12 v. vibrator and rectifier ATP4 
amplifier. Many possibilities. Diagram supplied. 
Brand new 17/6. P. & P. 7/-. 


oe 52/- 


n. 
so in H.R.O. as ‘'S” meter, 
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METERS 


First grade qual- 
ity, Moving Coil 
panel meters, 
available ex- 

, stock. §.A.E. for 
illustrated leaflet. Discounts for quan- 
tity. Available as follows: 


Typo MR. 38P. 1 21/32in. square fronts. 
.C 


22/6 
22/6 
--- 22/6 
» ++ 22/6 
+: » «+ 22/6 
100-0-100uA 27/6 de ) SAIC 
500-0-500UA 22/6 Cr... 22/6 
1-0-ImA.... 23/6 C... 23/6 
LATA Sa 22/6 | 300V D.C... 22/6 
5mA ...... 22/6 | 500V D.C... 22/6 
10mA ..+. 22/6} 750V D.C... 22/6 
s0mA .... 22/6|15V AC. .. 23/6 
100mA .... 22/6] 50VAC. .. 22/6 
150mA .... 22/6 | 150V-A.C. .. 22/6 
200mA .... 22/6 | 300V A.C... 22/6 
300mA .... 22/6 | 500V A.C... 22/6 
500mA ... 22/6 | ‘8S’ Meter 
750mA .... 22/6 ImA .... 29/6 
Type MR.52P. 2zin. square fronts, 
5OUA ...... 57/6.) 100mA .... 82/6 
Peoeta ave 1A D.C..... 32/6 
SATS 300V D.C... 32/6 
50-0-50A .. 
100-0-100u4 Belg | 300V 4.0... 82/6 
AMA aiess: 2 “S$” Meter 
10mA 32/6 ImA .... 89/6 
Type MR.65P 82 x Shin. fronts 
50uA 59/6 | lmA ...... 35/- 
100 uA 49/6|10mA .... 35/- 
500uA .... 39/6} 100mA .... 35/= 
50-0-50uA .. 59/6| 1A D.C..... 35/- 
100-0-100,.A 49/6 | 300V D.C... 35/~ 
VU meter .. 59/6 | 300V A.C... 35/- 
Type MR-85P_4in. x 4in. sq. FRONTS 
50UA% oss 69/6 | 1mA ...... 45/- 
100uA 59/6 | 10mA 45/- 
200uA 55/- | 50mA 45/- 
500 UA 49/6 | 100mA 45/- 
50-0-50uA.. 69/6| lamp D.C. 45/- 
100-9-2190uUA 59/6) 5amp D.C. 45/- 
500-0- shes 49/6 | 300 v. A.C. 45/= 
1-0-ImA 5/- | 300V. D.C... 45/= 
POST EXTRA 
BAKELITE 
PANEL 
METERS 
il First grade quality 
in| 3tin. square fronts. 
QB tA ween a 65/- | 100mA .... 29/6 
BOA iioas 42/6 | 1A D.C..... 29/6 
100uA 39/6 | SA D.C..... 29/6 
500 uA 5/- | 1A A.C. 29/6 
50-0-50j1A - 2/6 | *5A A.C. .. 29/6 
100-0- 1008 *l0A A.C... 29/6 
50myv. .. *Z0A A.C... 29/6 
100my. *50A A. 29/6 
ImA . 300V D . 29/6 
5mA .. *300V A.C. 29/6 
10mA 300V A.C... 85/- 
50mA VU Meter... 49/6 


*Moving iron, all others moving coil. 
POST EXTRA. 


ILLUMINATED “SS”? METERS 
Cal.in“ S” units. ImA basic. 1 21/32in. 
5a; front 29/6. .P. & P. te Ditto, 
2-in. sq. front, 39/6. P. & P. 1/-. 


MORE METER BARGAINS 


100A 6in. Flush Sq.‘ .......... 92/6 
100uA 2tin. Flush Rd. .......... 42/6 
500A 2in. Flush Rd. .....-.... 22/6 
1 MA 2tin. Flush Rd... ....0.... 22/6 
30-0-30 MA 23in, Flush Rd. ...... 9/6 
350 MA. R.F. 2in. PlugIn ...... 8/6 
300 V.A.C, 24in. Flush Rd. ...... 25/- 
500V. A.C. 24in. Flush Rd. ...... 25/- 
1 MA Meter Rectifiers ...... seee§ 8/6 


PLEASE ADD POSTAGE. 


TELEPHONES TYPE H 


Sound powered, generator bell ringing, 


2 line connection, Fully tested. £4/19/6 
pr. Carr, 5/>, 

SEMI-AUTOMATIC ‘ BUG” 

Buper speed 

key. 7 speed 

adjust- 

ments. 

10WPM to 

= as high as 

desired. Weight scale for reproductible 

settings. Precision tooled, anti-rust 


nickel plated brass and stainless steel 
operating parts. Size 6{Zin. x 3in. x 2}in. 
Brand New. £4/10/-. P. & P. 2/6. 


WIRELESS WORLD 


LAYFAYETTE ‘‘ PRECON ” AMATEUR PRESELECTOR 
CONVERTOR 


*k Crystal controlled. 4 For 80-40-20-15-10 Metre 
Bands % As/a convertor—converts your receiver to 
dual conversion > Improves selectivity > Widens 
bandspread + High signal to noise ratio % Improved 
image reflection > Self powered ~% Modern styling. 
SPECIFICATIONS. 80, 40 Metres preselector only. 
20, 15 and 10 metres preselector and convertor. 
GAIN: Preselector, 36db at 80 metres; convertor, 
22db at 20 metres OUTPUT FREQUENCY: 3.5- 
3.85 Mc/s on 20M. Band. 3.5-3.95 Mc on 15M band, 
3.5-5.2 Mc on 10M. band. VALVES: 2—6BA6, 
1—6BL8. CONTROLS: Aerial trimmer, function, bandswitch, gain. Two stages of 
RF. AMP. Sensitivity and stability excellent. 3 ‘crystals are included for 20, 15 and 
10M Bands. SIZE: 10in. x 6in. x Sin. Operation 220/240 v. A.C. 19 ens. Carriage 7/6 
S.A.E. for full details, 


hed ei dra eas dA TS-76 20,000 O.P.V. PUSH 
Reads voltages BUTTON MULTI-TESTER 
up to 1,000 D.C. 

at 30,000 ohms Large clear plastic 

per volt and scale, simple opera- 

AC. at 15,000 tion, D.C. volts up 


o.p.v.; D.C. cur- 
rent to 12 amps. 


to 1,000 v.° A.C. 
volts up to 1,000 vy. 


Resistance to 60 Resistance up to 
Megs.; Decibels ~ 10 megohm. Current 
from —20_ to up to 250 mA. 
+56; Incorpor- Decibels ~—20 to 
ates internal +386 db. Size 
buzzer for audible 6in. x 43:in. x 


warning of direct EHOrEE and blocking 
condenser for A.F. output measurements. 
Size 34% x 6; x 23in. 

PRICE £8/17/6. 


24in. Complete with 
leads, batteries and 


instructions. £5/19/6. 


Ping Ps oi 


LAYFAYETTE 
PRECISION TEST EQUIPMENT 


Modern range of precision test equipment for the 
service man. Supplied brand new and guaranteed 
with manual. For operation on 220/240 v. A.C. 
TE-20 Signal Generator. 120 kce/s-260 Mc/s. on 


6 bands. Directly calibrated. Variable R.F. Attenu- 
ator. Variable Audio output. £12. Carr. 5/-. 
TE-46 Capacity Resistance Analyser. Ranges 


2 PF-2,000 Mfd.; 2 ohms-200 Megohm. Also checks 
impedance, turns ratio, insulation. £15. Carr. 5/-. 
8.A.E. for full details. 


ERSKINE TYPE 13 DOUBLE BEAM OSCILLOSCOPE 


Time base 2 c/s-750 ke/s. Calibrators at 100 ke/s and 1 Mc/s. Separate Y1 and Y2 ampli- 
i Operation 110/230 volt A.C. Supplied in perfect working order. 
Carriage 20/-. 


TRIPLETT SIGNAL GENERATOR 1632 


10 RANGES: 100 ke/s-120 Mc/s. on fundamentals. Six valves, stabilised. 

H.T, FULLY ATTENUATED OUTPUT, 100yuamp. carrier level meter. 1 Mc/s. xtal 
check. Operation 115 V.A.C. Supplied in perfect working order. £12. Carr. 10/-. 
(280/115V. Transformer 12/6 extra.) 


OSCILLOSCOPE OS-57/USM-38 


Brand new high quality American oscilloscopes incorporating 3in. tube, printed circuit 
and miniature valves. Time base 1, 10, 100 1K and 10KuS/in. Calibration markers, 
1, 10, & 100u8. Calibrated Y input volts, X expansion, sweep stability. Operation 
115 V.A.C. Supplied brand new, fully tested with test leads, probe and circuit diagram. 
£29/10/- each. Carr. 10/-. (230/115V. Transformer 18/6 extra.) 


MINE DETECTOR No. 4A 


Will detect all types of metals. Fully 
portable. Complete with instructions. 
39/6 each. Carr. 10/-. Battery 8/6 
extra. 


FIELD TELEPHONES 


MINIFLUX 43-TRACK TAPE 
HEADS 


Set of three, record, playback, erase. 


Only 29/6 set. P.P. 9d. 


12 VOLT A.C. TIME SWITCH 


Vernier 0-14 hrs. 250 v. 5A. switch, 17/6. 
post 2/-. Suitable 230/12V. transformer 


5/9. 


Type ‘*L’ 2 line connection, generator 
bell ringing. Complete telephone inter- 
com. Supplied in excellent condition, 
fully tested and complete with batteries, 
only 69/6 per pair.. Carr. 5/-. 


MAINS RECORD PLAYERS 
AND AUTO-CHANGERS 


ALL GUARANTEED WITH ARM AND 


CARTRIDGE Type ‘‘F*? As above but moulded bake- : 
: is ae lite case (as illustrated). Supplied com- 
aoe pe tego feat be oe = plete with wooden transit case for field 
Garrard AT6 changer, mono £10 use. £4/19/6 per pair. Carr, 5/-, 
Garrard AT6 changer, stereo £10 19 
Garrard 4 H/F mono ...... $14 19 


Garrard 4 H/F, stereo...... 
Garrard Type A changer .. 
Garrard 301 Strobo, no arm £19 10 
B.S.R. GU7 single player .. £4 7 
B.S.R. UA 16 changer £6 12 

£6 19 


B.S.R. UA15 new slimline 
changer 


Postage extra. 


th 
oO 
e 
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SILICON RECTIFIERS 


400 v. P.1.V.4.7amp.(8CR) 77/6 
400 v. P.I.V. 3 amp. ..... a eS: 
-V. 6 amp. ..... - 5/6 
v.650mA 7/6 

500mA. 5/6 

500mA, 3/6 

200 mA. 3/- 

3 amp... 5/6 

. . 1 amp. 3/6 
150 y. P.LV- 165mA. .... L/-. 
Discounts for quantities. Post 

extra. 


CHASSIS PUNCH SET 
Set of 5 popular size hole cutters, 4in., 
gin., Zin., lin., Ijin. Supplied complete 
with punches, dies, T drive handle, tapered 
reamer, fitted leather case and instructions. 


49/6. P.P. 2/-. 


PLUGS AND SOCKETS 

Painton 15 pin in line printed circuit con- 
nectors. 7/6 pr. Large deste avail- 
able. Ditto 32 pin, 12/6 p 
UNITERS. 4 pin, 2/6 pr.; 3 pin 3/6 pr.; 
12 pin 4/- pr.; 18 pin 4/6 pr. 
PAINTON MINIATURE JONES. 4 pin 
3/6 pr.; 6 pin 4/- pr.; 8 pin 4/6 pr.; 18 pin 
7/6 pr.; 24 pin 10/6 pr.; 33 pin 12/6 pr. 
Post extra. 


L.T. METAL RECTIFIERS. 


FULL wave bridge connected. 


1Q/I8V 1A.. 3/9) 24/36V1A.. YS 
aa rene re 24/36V 2A.. 13/6 
12/18V 6A.. 19/3 | 7/36V 104 45/- 


12/18V 10A 22/6 | Post extra. 


L.T. TRANSFORMERS 
For chargers, models, etc. All primaries 
tapped 200/250V. 


(1). 3.5, 9 or 17V, Lamp. ...% ce. 9/9 
(2). Ditto-2A-., ist nigeinew cient wie LAS 
(3) Ditto#As. jbo ee epee 16/6 
(4) Ditto. GA: swe lye ee sie enon 26/- 
(5) 3, 4, 5, 6, 8, 10, 12, 15,18, 20, 24 er 

OF BOW. :2 AMA So oa eenieeniae 18/é 
(6) Ditto 4A......... SS RoE Sy 30/- 
(7). Ditto BA. SL. eee ee ees Wale sheers 87ée 
(8) BON: “Sd ampyown. vate wae 13/@ 
(9)- 50V. Lamps seis ett a v.16 


Post extra % 


AUTO TRANSFORMERS 
Step up or step down, Tapped 0/115/200@ 
230/250V. 20W. Q/-; 60W. 12/6; 75W. 
15/6; 150W. 18/6; oow. 27/6: 300We 
ee 500W. 67/6; 1,000W, 90/-; 1 

£6/19/6; 3,000W.* £7/10/-3 


£15. 
(*Only tapped 0/110/230V.) Post extra, 


CONSTANT VOLTAGE 
TRANSFORMERS 
95/130V. input 115V. output 500 watt= 
Can be used in series 230V. £4 each. 

Carr. 10/-. 


MARCONI TF 144G/4 STAN- 
DARD SIGNAL GENERATORS 
First release of this late mark. 85 ke/a 
to 25 Mc/s.+1%. Output variable from 
1pV. to 1 volt. Internal sine wave, 
modulation 400 c/s up to 75% depth. 
Operation 200/250 volt A.C. Offered in 
really excellent condition, like new, fully 
tested and guaranteed, £25. Carr. 30/-. 


SINCLAIR RADIO KITS 
MICRO-6..World’s Smallest Radio 59/6 
SLIMLINE Pocket Radio 
MICRO AMPLIFIER .......... 
SIGNAL INJECTOR .. 
TR 750 AMPLIFIER 

All above post paid, 


LAYFAYETTE HI-FI 
STEREO HEADPHONES 


* 

headband > Soit 
rubber ear pads. 4 
‘Frequency response, 
25 to 15,000 cycles. 
* High sensitivity. 
Impedance 8 ohms 
per phone. Sup- 
plied complete with 
all cables, wires, 
overload junction 
pox and 3-connection plug. 89/6. P.P. 
2/6, 


G. W. SMITH & CO. (RADIO) LTD. 


3 & 34 LISLE STREET, LONDON, W.C.2, 


SEE OPPOSITE PAC 


i a. 


! 


500We 
7,500W.* ; 


1 
i 
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TM-59er ‘““S’? METER 


Signal strength 
> meter using 
V.T.V.M.  prin- 
# ciples. Calibrated 
fin S units. Sen- 
} sitivity and zero 
} adjustments, For 
amy superhet re- 
ceiver with AVC. 
Requires 150/ 
200V. and 6 or 12V. Complete with valve 
and full instructions, 82/6. P.P. 2/6. 


MAINS ISOLATION 

TRANSFORMERS 
230V. to 230V. 50W. 16/6. P.P. 3/-; 
100W. 29/6. P.P. 3/6; 1,000W. £5. 
Carr. 10/-. 
SI 

PRECISION PORTABLE 

.VOLTMETERS 
Polished wood case, 8in. scale with knife 
edge pointer. A.C. and D.C. volts. 0-160 
volis, 59/6: 0-160-32 £5/19/6.. P.P. 3/6. 
ST 


HEAVY DUTY 
POWER SUPPLIES 

Input 200/250 volt A.C. Three H.T, 
outputs 2x400V. 175 mA. and 350V. 
255 mA. All fully smoothed. 2x6.3V. 
5 amp., 6.3V. 4 amp. 12V. 0.5 amp. 
Supplied in perfect condition £5/10/-. 
Carr. 20/-. . 


TWIN MOTOR BARGAIN 

200/250 V. 
A.C. Twin 
concentric 
spindles, 
Hither 
motor  re- 
versible. 
1,400 r.p.m. 
Brand new 
P.Ps 


2/6, 


MAINS MOTORS 220/240vV. 
90 watts, 5,000 r.p.m. 4 x3in, jin. 
spindle, 22/6. P.P. 2/-. = 
GEARED SLIDER RHEOSTAT 
1,2;ohms 12 amps. 15/6. P.P. 3/6. 


VARIAC TRANSFORMER 
24 -amp. Pri. 230V. Bec. 185/250V. 
£12/10/-. Carr. 10/-./ 


DESK TELEPHONES 


Btd. type with handset and bell. No dial. 
Unused 25/-. P.P. 3/6. 


R.C.A. HEADSETS 
Low imp. Fitted with std. jack plug, 
15/6. P.P. 1/6. 


ROTARY TRANSFORMERS 
12 VDC input. Output 310/360 VDC, 
30mA. New boxed, 10/-. P.P. 2/-. 


MINIATURE LEAD ACID 
ACCUMULATORS 
Brand new 2¥. 15A. 4 x 1 x Iihin. 
5/6. P.P. 1/3. 12V. 0.754. 4 x 3 x lin. 
15/6. P.P. 1/6. 


COLLARO/MAGNAVOX 
STUDIO TAPE 
TRANSCRIPTOR 


PRECISION COMBINATION 
VOLTMETER/AMMETER 


Two separate instruments housed in 


5 0-25-50-150-200 amps. 
Supplied complete with shunts, leads and 
leather carrying case. Brand new con- 


_ dition. £9/19/6. each. Carr. 7/6, 


BEST BUY! 


Send 1/- P.O. for full Catalogue and Lists. 
Open 9 a.m. to 6 p.m. every day Monday 
to Saturday. Trade supplied. 


WIRELESS WORLD 


PRICES SLASHED! 


LAFAYETTE 
COMMUNICATION 
RECEIVERS 


Superlative range of Modern Com- 
munication Receivers incorporating 
many special features at prices to suit 


- every pocket. 


SESS 
b SS 


MODEL HE-40. 4 Bands, 550 ke/s. to 30 Mc/s. 1 9449.0. Carr. 15/- 
MODEL HE-30. 9 Valves 4 Bands, 550 kc/s to £35 0 0 Carr. 15/-. 
gs a 2 


30 Mc/s ' 


MODEL HE-80. 
ke/s-30Mc/s and 142-148 Mc/s. 


15 Valves, 5 Bands, 


su £52.1 0.0. Carr. I5/-. 


Each receiver supplied brand new and fully guaranteed complete with 


manual. 


illustrated leaflet Generous 


All models for operation on 220/240 volt A.C. 
part exchange allowances. 


S.A.E. for 


TE-20A R.F. SIGNAL GENERATOR 


A precision signal generator of extremely high 
accuracy and quality. Six ranges from 120 ke/s 
to 130 Mc/s. on fundamentals with calibrated 
harmonics from 120 to 390 me/s. 400 cps. INT: 
MOD. OR EXT. MOD, OUTPUTS, MOD R.F, 
UNMOD. R.F. OR 400 c/s audio R.F. output 
in excess of 100 my. 
Handsome grey metal case with handle. 
Thin. x 10fin. x 44in. 
Operation 220/240 volts A.C, 
new and guaranteed. 


Large clear 5-inch dial. 
Size 
with leads. 
Supplied brand 
£12/19/6. Carr. 5/-. 


Complete 


MODEL TE.18 GRID DIP METER 


COMPLETE WITH ALL COILS FOR ALL 
FREQUENCY RANGES FROM 360 Ke/s 
r to 220 Mc/s. 

+ Compact—True one 
handed operation. > 
Covers 360 ke/s. to 
220 mce/s. % Functions 
as a Grid Dip Oscil- 
lator, Absorption wave 
meter and Oscillating 
Detector. % Complete- 
ly wired—not a kit, 
The TE-18 can deter- 
mine the resonant 
frequencies of tuned 
circuits, detect stray 
resonances in trans- 
mitters, check neutra- 
ization, etc. Frequency 
range 360 ke/s. to 220 Me/s, in 8 accurately 
ealibrated ranges. Grid current meter has 
a 500 wA movement. Uses a 6GAF4A 
valve, powered by a built-in transformer- 
operated power supply with selenium 
rectifier. For 220/240 v. A.C. 50-60 c/s. 
Size 7tin. ‘H. x 23in. W. X 2in. D. 

£12/10/-. Carr. 3/6. 


MODEL" PV-58 VACUUM 
TUBE VOLTMETSRS 


Latest design with 
special circuit. for 
stable and accurate 
Measurements. Resis- 
tors uséd are all 
within 1% tolerance. 
Special designed 4in, 
2004A meter. 11 meg. 
inputs. 
Ranges: —D.C.V. 0- 
1.5-5-15-50-150-500- 
1,500 V. 


+D.C.V. 0-1.5-5-15-50-150-500-1.500 V. 


A.G.V.. 0-1,5-5-15-50-150-500-1,500 V 
R.M.S. 0-1.4-4-14-40-140-400-1,400- 
4,000 P.P. 


Resistance: 2 ohm to 1,000 megohm, 
Decibels: —10db to +65db. 


Operation: 220/240 volt A.C. Size 7x 
43x4in. Supplied brand new and guar- 


. anteed complete with probe and instruc- 


tions, £13/19/6. P.P. 3/6. 


P.. &.P. 1/8. 


MODEL —WH-400 10,000 | 0-F-¥- 


O.P.V.  0/.3/3/30/120/300/ 
600/1,200 v. D.C. 0/12/60/ 
120/300/1,200 v. A.C. 0/120 
wA/30/300 MA. D.C, 


10/250 


MODEL NH-201 
0/.25/1/10/50/250/ 
500/1,000 v. D.C. 0/10/50/ 
250/500 v. A.C. 
MA. 
5 MegQ. 99/6. P. & P. 2/6. 


MULTI-METERS 


Brand New—Fully Guaranteed—Lowest ever prices, 


Supplied with leads, batteries, instructions 


MODEL PT-34, 
A.C. and D.C. 0/1/100/500 MA. D.C. 0/100 kQ. 39/6 


1,000 O.P.V. 0/10/50/250/500/1,000 v° 


MODEL TE-12 20,000 
O.P.V. 0/.06/6/30/120/600/ 
1,200/3,000/6,000 v. 5 
0/6/30/120/600/1,200 vy. 
A.C, 0/60;44/6/60/600 MA. 
0/6K/600K/6 Meg./60 Meg. 
Q . P-F.-.2 MED. £5/19/6. 


30,000 


0/50;cA/ 
0/5K/500K/ 


0/2K/200K/2 Meg. Q. 100 P, & P. 2/6. 
ee os io De 79/6. | mopEL ITI-2. 20,000 
MODEL AR-620 20,000 | 0.P.V. 0/5/25/250/500/ | MODEL 2503. 2,000 0.?.V. 
O.P.V. —_0/10/50/250/500/ | 2.500 v. D.C. 0/10/50/500/ | 0/10/50/500/2,500 V.D.C. 
1,000 v. AC. and D.C. | 1999 Vv. A.C. 0/50,A/26/ | 9/10/50/500/2,500 V.A.C. 
0/5004.4/10/250 MA. 0/10K | 959 a pc, 0/60K/6 | 0/2 Mesa. 
/100K/1 Meg. Q. 250 PF— | ~ - a0 0/250 mA. 
.02 MFD. 0-500 Henrys | Meg. Q. .01-.3 MED. | —90 to + 36 db. 

49/6. P.P. 2/6. 


92/6. P. & P. 2/6. 


82/6. P.& P. 2/6. 


C0 
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WALKIE TALKIE 
2 WAY RADIOS 


New improved 
‘Lafayette ”? 


Models, 
TYPE 1, 3 
transistor. 
Range up to 
1 MILE 
£8/17/6 per 
pair. 

TYPE 2 

9 transistor, 
Range up to 
5 miles.” £21. 
per pair. 
Postage extra. 
8,A.E. for full 
details. 


LAFAYETTE BRAND 
RECORDING TAPES 


First grade quality American tapes. 


Brand new and guaranteed. Discounts 
for quantities. 

3in. 200ft. L,P. mylar .......... 4/- 
3tin. » 600ft. T.P. mylar ........ 10/- 
Sin. 600ft. std. plastic ‘........ 8/6 
Sin. 900ft, L.P. acetate. ...... 10/-, 
Sin. 1,200ft. D.P. mylar ........ 15/- 
5jin. 1,200ft. L.P. acetate. ...... 12/6 
5fin. 1,800ft. D.P. mylar ........ 22/6 
Zin. 1,200ft. std. mylar.......... 12/6 
Zin. 1,800ft. L.P. acetate ...... 15/- 
Tin. 1,800ft. L.P. mylar ........ 20/- 
7in. 2,400ft. D.P. mylar ........ 25/- 
Postage 2/-. Over £3 post paid. 


R.C.A. AR88D RECEIVERS 
-55—32 Mc/s. Few only, Brand new, 
boxed, with spare valves, aerial, headset 
and manual. £85. Carr. 30/-. 


VARIABLE VOLTAGE 
a TRANSFORMERS 
Ti. 230V. Sec. 0-260V. 1 5 =; 
23 amp. £5/17/6; 5 a ee 
£14/10/-; 10 amp. £16/10/-; 12 amp. 


£18/15/-; 20 amp. £32/10/-. All fully 
shrouded, 


CHAMOIS PADDED MOVING 
COIL HEADPHONES 
Canadian noise excluding type. Complete 
with M/C microphone. New and boxed. 

Q5/-. P. & P. 2/6. 


BRAND NEW 
DOUBLE BEAM C.R.T.s. Cossor 89D. 
59/6. P.P. 4/6. Dumont K1051P1. 
59/6. P.P. 4/6. 


NOMBREX INSTRUMENTS 
1. Transistorised audio generator. 10- 
100,000 c/s. Sine or square wave. 
Post paid with battery £1615 0 
. Transistorised Signal Generator. 
150 ke/s-350 Me/s. Better than 2%. 
Post paid with battery .. £910 0 
. Transistorised Resistance 


no 


i) 


tor. Post paid with batt. 
. Mains operated 
supply unit. 
15 v. up to 100 mA. Overload pro- 


ee 


1H to 100H 
8.A.E. for full details. 


HEADSET AND BOOM 
MICROPHONE 
American type, low impedance, padded, 

49/6. P.P. 2/6, 


4-CHANNEL TRANSISTOR- 
ISED MICROPHONE MIXER 


Add musi- 
cal high- 
lights and 
addition- 
al sound 
effects to 
your recordings. The 
MM-4 permits mixing 
of four signals such as _ smicrophone, 
records, tuner, etc. into single output. 
Inputs and output take standard plugs. 
Fully transistorised and self-contained in 
handsome case. PRICE 55/-. P. & P. 
2/6. i _, 


(RADIO) LIMITED 


Phone: GERRARD 8204/9155 
Cables: SMITHEX LESQUARE 


LISLE’ STREET, LONDON, W.C2 
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CRYSTALS MW! CRYSTALS!!! CRYSTALS!!! 


We are now under new management and wish to assure readers that their orders and enquiries will be 
dealt with promptly and reliably. 


Below are just a few of the many useful crystal frequencies in-stock. We have a large and varied range of 10X, 10x), 
FT241 and FT243 types and will be pleased to send you our current list on request (S.A.E. preferred). 


5840 5842, 5850 5865 5870 5875 5880 6000 6010 6015 
6020 6021 6040 6050 6070 6076 7730 7840 7850 7788 
8001.43 8007.69 8021 8036 8090 809 8092 8103 8104 8110 

8790 


Most of our stock frequencies including the above are offered at 5/- each. A special discount of 20% (4/- in the £) on all 
orders for crystals in these ranges amounting to 25/- and over. Allow 6d. per xtalP.&P. 

Also in stock at 10/- each, 2 mc/s., 3 mc/s., 4 mc/s., 5 me/s., 15/- each | me/s., 100 kc/s., 500 ke/s. 

Sockets for all above types 1/3 each. Universal ceramic (fin. or Zin.) 2/-. 

Miniature twin crystals in glass envelope wire ended 5/- each. 


10 xacl 19887.5 and 19937.5 kc/s. 10 xac2 19987.5 and 20037.5 kc/s. 10xac3 20087.5 and 20137.5 ke/s. 10xac4 20187.5 
and 20237.5 kc/s. lO0xacS 20287.5 and 20237.5 kc/s. 1O0xac6é 20837.5 and 20437.5 
ke/s. 1Oxac-10 (single) 31.5 ke/s. FOSTER VARIABLE 


VOLTAGE TRANSFORMER 
HIGH SPEED IMPULSE COUNTERS 


Input 120-250 V. output 0-250 at 3 amps. 
or 280 er amps. Brand new in cylindrical 
: z d 5 : t 
By Davis, Wynn and Andrews. 4in. dial and pointer registers ae an igh plus nh soar Knee 
up to 100 and 4-digit “counter, both manually re-settable. £7/5/-. 3 &P 4/. only 
The drive to the counter is by an inverse escapement so that igi : 
there is no loading of the pointer mechanism when digits DUBILIER ‘“PULSPAK”’ CAPACITORS 
are changed, and adjustable pawls are unnecessary. Y 
Coil resistance 100 ohms for nominal 50 volt operation, pts 4zin., 23in. diam. 12/6. P. & P. I/-. 
the device works reliably from 20 volts at rates up to = & FIELD 
impulses/sec. In circuit with a thyratron or neostron counting DAVIS WYNN & ANDREWS LE 100-150 me heer ee A 
rates up to 100 impulses/sec. are possible provided pulse meter’ ..1,$.5,. telesconte mace Hea 
width is restricted to keep mean current to 100 mA. CHELTENHAM, ENGLAND, < operation 90 and 1.5 ee fin biel crackle 
Highly suitable as readout element for Geiger counters and case, Zin. x Zin. x Jin. 35/-, P. & P. 2/9. 
similar devices where the pointer movement would give a SILICON RECTIFIERS 
clear impression of change in rate of count. 


Brand new in individually sealed boxes. £4/7/6. WBNS raha US saa 
WosauL on FREQUENCY 
WIRELESS TRANS-RECEIVER winter hedeln V-gcis) 
Band | Channels 1-13 with 50 Micro- 
TYPE 19 ampmeter and 0-80 dB. Attenuator, 


£4/15/- Plus P. & 
With power pack for 12 v. input, covers 2-8 Mc/s. Sis. Plus Foote 


and 240 Mc/s. V.H.F.I.F. used 465 ke/s. C.W. or ph ra dion 
speech. Untested in good condition, fully valved, MOTOR 
ee = rele Nee £1 P. & P. Combined mike-headset FOR 
i? P. 2/6. Aerial variometer 17/6 plus 2/6 ONLY 
P. & P. Control bee iol, oe 2h: 12 way connector lead 12/6 plus 2/-. 9/6 
Pu & Ps 
SELENIUM F.W. BRIDGE RECTIFIERS 2/6. 
Brand new with maker’s guarantee. Plate size 7Zin. x 7Zin. x 73in. Due to bulk purchase we are able to ee 
Coed Gace: 18V. MAX. INPUT pices 24 v. Rotary Convertors at this 
12'\VD:G. 42 ampss ee eee ld 62316 BiGiout. duamnpan ie Mer eon fi antastic price. Easily modified for mains 
12 2 18 eae ean 119 6 3/6 epee a Yo aga 4 ee 8B 64-1/6 operation (full simple conversion details 
pian RU a 319 6 7/6 ns 7d Hae Se alee ag 12 6+1/6 supplied)...“ Complete * with 400iq. 4 
[2 Soe Ong seam ce eas 517 6 7/6 Edis oa Cee na 19 6-+2/- reduction gearbox. 
DANS ISI eeeeeeg ees 319 6 7/6 0-50 MI ? ; 
DA ek 36555, tee caeee ree ee 519 6 7/6 New and guaranteed transformers suitable Fan share nee: ple eer 
DAZ ass DAs hy vaste harecasees 1115 0 7/6 for use in conjunction with above, tapped at face mounting lin- 
36a i= Reape BE eas at 517 6 7/6 following voltages. 3.4.5.6.8.9.10.12.15.18.20, ear scale cahibiated 
365 36 Ses ee tees 1115 0 7/6 24.30. 0-500  R6ntgens/ 
£.s d P.&P. hour. i i 
Plate size 44in. x 44in PACT ots BY Coat aceon Sena 1 5 6 3/6 sanel vote x 
I2V.DiG*E 8 -am psee tories 19 6 2/6 CNet DRE anal bi Suerdeconeeber pees 4s 119 6 4/- 23in. Two fixing 
Dane SON gee 119 6 3/6 Bg eine re cialis ete dates 250 4/6 Rolest 
36- 10 oles tin. centres. 
ie SSP VA A) ete 219 6 3/6 - arith paghitatettas os Sob kes ae 415 0 8- 25/- plus P. & P. 2/=. 


We haveva large and varied quantity of odd types of valves, many Brana} new all at I/- each, callers only. Come in and sort ’em out! Many other 
interesting items for personal callers, 


D.M. 14S 


Miniature mic. with 
Stand. Length 3tin. dia. 
tzin. Overall height 3in. 

Response 100-10,000 

cps. Beautifully finished, 
excellent quality. 


Price £3/9/6, P. & P. 2/6. 


100C MIC 


3 way crystal mic. 
Response 60-10,000 cps. 
Built-in on/off switch. 


Price £1/19/6. P.&P. 2/6, 
Stand 8/- extra, 


Crystal mic 360° pick-up. 
Response 50-12,000 cps. 
Complete with stand ° 
holder and, swivel 
mounting. 


Price £2/19/6 P. & P. 3/-. 


SS 


com PONENT! ENTS. ‘i D 


TEL.: TEM. 1189 2, 4, EARLHAM ST., W.C.2. 


Near Cambridge Circus. A few minutes’ walk from Leicester Square or Tottenham Court Road Underground Stations: 
HOURS OF BUSINESS: 9 to 6. Saturdays 9to l. OPEN ALL DAY THURSDAY : 


Latest type 1,000 mfd. 250 V. D.C. size : 


800 P.I.V. 550 nes Paes 7/6 each. 1000. 


ee ae 


OP = 5 


Se Dai ig, Sa aes i 
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| SIEMENS 1 6.0. 


2.20.4 2.20, 
500+ 50Q 
1450+ 1450 

1,7002+1,700Q 

G.E.C. 

2,500Q 4CO 

2;5002 1CO 

5,000Q 2CO 
670Q: 2m2bHD 

2,500Q 2C2K 

5,000 2CO 


2,500Q 2mHD 
2, "500Q Im1lbHD 
40Q 2CO2K 

180Q 1CO 
180Q 2m2bHD 
180Q 2C2K 
670Q 2C2K 
670Q 4K 


H96A 
H96B 
H96C 
HO96E 


M1008 
M1022 
M1052 
M1095 
M1417 
M1452 
M1454 
M1458 
M1462 
M1482 
M1486 
M1487 
M1490 
M1493 
M1567 


Wilkins O”7mS 


RELAYS 


WIRELESS WORLD 111 


P.O. TYPE 3000 AND 600 


Built to your own specification 
Keen Prices 


Quick Delivery 


Contacts up to 8 changeover 


MINIATURE SEALED RELAYS 


OVER 120 TYPES IN STOCK. 


SEND aa LIST. 


18/6 
19/6 
19/6 
22/6 


19/6 
15/- 
17/6 
17/6 
19/6 
17/6 
15/- 
15/- 
15/- 
19/6 
15/- 
17/6 
19/6 
19/6 
19/6 


45Q 
170Q 
2,500Q 
2°5000 


ImHD 4186EB 
ImHD 4186EC 
2CO 4184GE 
ImHD 4190EE 


ERICSSON 


7,000 
260, 
5,000Q 
7,500Q 
1.10 
1.10 
1,500Q 
2.40 
180Q 
2,0002 
2.40, 
520, 
180Q 
1,500Q 
7,500 


MINIATURE UNISELECTORS. Plug-in type. 
than a P.O. 3,000 Relay. Siemens No. 2200A, 3 level, 50 volts, 1 bridging 
and 2 non-bridging wipers. 


Supplied complete with jack. 
Other ayes available including REVERSIBLE. 
: KEY SWITCHES 


1CO N22242A10 
1CO N22372AC1 
1CO N22372AE1 
2CO N22365AZ1 
4CO N22364AA1 
2CO2K N22366AA1 
2CO2K N22366AE1 
2M N22371AA1 
2M N22371AC1 
2M N22371AE1 
Imlb N22370AA1 
Imilb N22370AB1 
Imib N22370AC1 
2m2b  N22369AE1 
2m2b N22369AZ1 


Occupies no more 


17/6 
space 


90/- cach 


(3 position). 


P.O. .212. 2 Changeover each 
side, 6/6. 
P.O. 198. 4 Changeover each 
side, 13/6. 


Other types available. 


Knobs, 


6d. Plates 1/-. 


RELAYS MAGNETIC SOLENOID OPERATED 


24 volts D.C. 4 make and 4 break 10 amp, contacts. 5C/3944. Brand new, 
complete with dust cover, 12/6 each, post 2/-. 


WEE MEGGER INSULATION TESTERS. SERIES 3, 500 VOLT. 
BRAND NEW in leather carrying case £18/10/-. 


RACKS—POST OFFICE STANDARD. 6ft. high with U-channel sides 

drilled for 19in. panels, heavy angle base. 

CONTACT COOLED RECTIFIERS. 
| 8/- each, post 6d. DOUBLER STC type No. C3D, 7/6 each. 

SILICON RECTIFIERS. BEST GRADE 800 PIV, 500 milliamps., 6/6 ea. 
} 600 PIV 700 milliamps., STC RS27AF, 15/--each. 200 PIV up to 70 volts 


RMS, 6 amps., 10/- each. 
CHARGING RECTIFIERS. 12 v. 6 amp., 20/- each.; 
TRANSISTORS. OC44 8/-; OC45 8/-; 


V30-30P 10/6. 


THERMAL DELAY SWITCH. 


Glass enclosed 4-pin base. 


Half wave, 250 volts, 85 milliamps. 


100 volts 200 milliamps., 2/6 each; 50 for 100/-. 
24 v. 8 amp., 40/- each. 
25002 15/-3 OC71 6/6; OC200. 15/-; 


Switches 6 amp. 


250 volts in 1 minute from 4 volt 1.5 amp. heater. 7/6 each. Post 1/6. 
PRECISION SILVER MICA CAPACITORS, 0.1 mid. 4%, 6/- ea.; 1% 5/- ea. 
50 mfd. 70 volts, 7/6 ea.; 140 mid, 30 volts, 
12/6 ea. Various other values available. 
200/250 volt and 100/125 volt. Capacitor 
2,800 r.p.m. Cylindrical casing 7in. x 7in. x 7in. with open flange each end. 


BLOWER MOTORS... 


| £12/10/-. 


} TANTALUM ELECTROLYTICS. 


Type 


24-WAY DOUBLE POLE PAXOLIN WAFER SWITCHES. 12/6. Post 1/6. 
21-WAY STUD SWITCH with Metal Cover fitted with Attenuator Resistors. 


25/-. Post 1/6. 


DOUBLE HEADPHONES. High resistance 4,000Q, with cord. 


Post 


14/6. 


2/6. 
DOUBLE HEADPHONES with sound powered earpieces and cord. Type 


DHR, 17/6. Post 2/6. Two of these will provide an inexpensive intercom.; 
only twin wire required between. 


ONE HOLE FIXING SWITCHES 
12/- per dozen 


SINGLE-POLE Double Throw, 3 amp. 250 A.C. 
Can be used as ON/OFF or CHANGE-OVER SWITCH. 


Also available in DOUBLE POLE ON/OFF, 18/- per doz.; 


75/- per 100 


£5 per 100. 


PUSH BUTTON SINGLE POLE DOUBLE THROW SP101 (10F/17886), 
6/- ea. OTHER TYPES STOCKED IN QUANTITY—SEND FOR FULL 
LIST. Double Pole on/off, 30 amp., 250 v., dia. H 2DP, 8/6 ea.; 90/- doz. 
Double Pole Change Over, 3 amp. 250 v. NSF., 3/6 ea.; ’36/- doz. 


WAFER SWITCHES. Miniature 2-pole 2-way, 2 pole 6-:vay, 3/-. 
4-pole 3-way, 3/6; 2-pole 11-way, 6-pole 3-way, 5/-; 


Standard 
8-pole 6-way, 7/6; 


Ceramic 2-pole Ji-way, 12/6; Wearite 12-pole 3-way, 18-pole 2-way, 7/6. 


Microammeters, Milliammeters, Voltmeters 


BEST MAKES >» DELIVERY OFF THE SHELF ~% SEND FOR LISTS 
24in. Moving Coil Flush Round 

0/1 amp.; 0/5 amp.; 0/10 amp.; 0-20 volts; 0/40 volts; 
all at 35/- each. 0/30 amps., 42/6. 

2in. Moving Coil Flush Round 

0/1 Milliamp.; 0/5 Milliamp.; 0/10 Milliamp.; 0/20 
volts; 0/30 volts; 0/40 volts; 0/5 amp.all at 27/6 each. 
2in. Moving Coil Flush Square 

0/1 Milliamp. at 37/6. Postage on all meters 2/-. 
CATHODE RAY TUBE. 139A. 23in.,25/-. Post 2/-. 

FREQUENCY METERS. 45-55 cycles per second, 230 volt, 6in. dia. Flush 
Round. Brand new in maker’s box. £10/10/-, ‘post 5/-. 

UNI-PIVOT GALVANOMETER, by Cambridge Instruments, 50-0-50 micro- 
amps., dia. 4in. Knife pointer, mirror scale. Complete with leather carrying 
case. Ideal for laboratory use. £10, post 3/-. 

PORTABLE VOLTMETER. 0-160 volts A.C./D.C., accuracy within 2%. 
8in. mirror scale, knife pointer, in polished case. A precision moving 
iron instrument at a very low price. £4/19/6, post 4/-. 

PORTABLE AMMETER. 0-3 amp. A.C./D.C., 3in. scale, in case with 
handle 35/-, post 2/6. 

AMMETER, reading 50-0-50 amp., 2in. Flush Square, 17/6 each, post 2/-. 
VOLTMETER. A.C. 0/300 24in. Flush Round, 25/-, post 2/-. 


MILLIAMMETER. 0/100 D.C. 9in. PR. Have a meter you can read 
easily. 150/-. 

CELL-TESTING VOLTMETERS. 3-0-3 volts D.C. In leather case with 
prods. Just the job for the car. 25/- ea., post 2/6. 

METER RECTIFIERS. 1 mA., 5 mA., F.W. bridge, 8/6, post 6d. 


WESTALITE BATTERY CHARGERS. Made by West- 
inghouse (type BC14-6/40). Input 200/250 v. A.C. will 
+] charge 6-volt or 12-volt batteries at 0/40 amps. Coarse 
control switch with eight positions and fine control 
switch with four positions including “ off.” Built-in 
: 0-50 ammeter. Fused A.C. and D.C. 24in. x 14in. x 13in.; 
+ | £39/10/- each. Carriage 20/-. 

15-AMP. BATTERY CHARGER. (Westinghouse Type 
| BC.3) will charge three lead acid cells at 15 amps. Input 
200/250 volts, 50 cycles A.C. Charging current regulated 
by four- -position switch and variable resistance for fine 
control, Fitted with 0/20 ammeter, rotary on/off switch 
and rewirable fuses. £8/10/-. Carriage 15/-. 


LEDEX SOLENOID-DRIVEN WAFER SWITCHES. Size 5S. Approx. 24 v. 
with standard size wafers. Available in 4-bank, 14-bank, 24-bank, all 
1-pole, 11-way, Also 4-bank, 1-pole 12-way, from 90/-. 

THERMAL DRYING OVEN.  60-200°C. with regulator and pilot lamp. 
Mains input. Made by Baird and Tatlock. ‘ STABILEC,” £35. 


LEAK DETECTORS. B.T.H. Portable type mains operated. £45. 


MINIATURE SILVER ZING ACCUMULATOR. 1.5 volt, 1.5 
ampere. Size 2in. x 1.13in. x 0.63 in. Weight lit oz. Ideal for 
model work. 15/-, post 9d. 

STROBOSCOPE FORK. 125 cycles. P.O. No. 5, 30/- ea., post 


2/-. 
RATIO ARM UNITS. Sullivan 600Q+ 6000, 50/-, post 3/-. 
MIRROR GALVANOMETERS BB 3000. N.E.P. Focal length 20 cm., £18, 


TELEPHONES wiring Diagram 
Wiring Diagram Free 
TELEPHONE SET TYPE ‘‘A”’ Ringing and speaking both ways 
on a 4-core cable. Very loud and clear over any distance. The 
handsets are as illustrated and the set is complete except wire. 
4-core at 8d. per yard extra. Price 75/- set, post 4/-. 
SET B. Two headphones connected to breast microphones, with 
leads, plugs and fitted carrying cases. Join instruments together 
with two wires and 1} volt battery for a super Intercom., 37/6. 
MICRO SWITCH. Burgess MK4BR, robust die cast casing, 8/6 ea. post 9d. 
SUBMINIATURE MICRO SWITCHES HONEYWELL. 11SM1-TN13. 
S.P.D.T. Size .78lin. x .250in. x .356in. Full details on request. Quan- 
tities available at low prices. 


SMALL IMPULSE COUNTERS 


High Speed Type 
10 IMPULSES PER SEC. 
WITH 4 DIGITS 
100v., 50v., 24v., 12v. or 6v. D.C. 
WITH SLIDE-ON METAL 
COVER 34 x I x lin. 
SPECIAL QUANTITY 
RATES. STATE NUMBER 
REQUIRED. 


TRIMMING CONDENSERS. Air spaced miniature 1.5 to 8 pf., 1.5 to 20 ee 
2 to 32 pf., 20 pf. All at 1/6 each, post 3d. 

CONDENSERS METALMITE. 350 vt. wkg., .001, .002 miniature, 12/-. 
doz., .005, .01, .02 10/- doz., .05 12/- doz., .1 13/6 doz., .25 Metalpack 16/- 
doz., 1.0 Metalpack, 24/- doz. Post 1/-. 

AVO TEST BRIDGES. 220/240 volt A.C. Measure capacities from 5 pf. 
to 50 mfd. and resistances from 5 ohms to 50 megohms. Valve volt-meter 
range 0.1 to 15 volts and condensers leakage test. £9/19/6, post 5/-. 
BRIDGE MEGGERS. Evershed and Vignoles 500 volt series II complete 
in leather case, £40, carriage paid. 

BRIDGE MEGGER TESTING SET SERIES I. With resistance box and 
leads 1,000 v., 0-100 megohms. List price £189. Our price £50. 
BATTERIES. Portable Lead Acid type 6 volt 125 ampere hours. In metal 
case 16in. x Sin. x llin. Uncharged £6/10/- each, carriage 15/-. - 


L. WILKINSON (CROYDON) LTD. 
LONGLEY HOUSE LONGLEY RD. CROYDON SURREY 


Phone: THO 0236 Grams: WILCO CROYDON 
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TRANSISTORS A I. P H A 


RECORD PLAYER AND TAPE DECK UNITS 
B.S.R. Monarch UA14, £6.6.0. 

Stereo Version, £6.17.6. 

B.S.R. Monarch UA15, £6.19.6. 

Stereo Version, $7.15.0. 

B.S.R. Monarch TU12, £38.10.0. 

Battery version of above, £3.17.6. 

B.S.R. Monarch GU7, §8.17.6. 

Battery version of above, £4.4.0, 

B.S.R. Monarch TD2 Tapedeck, 2 track, £8.8.0. 
4 track version of above, £9.9.0. 

Garrard Autoslim, £6.19.6. 

B.S.R. Monarch TD10 Tapedeck, 2 track, £9,9.6. 


OA9L .... B= ris RADIO SUPPLY Co. 

ee Loe. 103 LEEDS TERRACE 

WINTOUN STREET 
LEEDS 7 


matehod 4 track version of above, £10.10.0. 
pair Garrard Autoslim De Luxe Model AT6, £11.5.0. 
0C73 
OC74..... 20... = ; a 
ocr cae di GOODMAN HIGH FIDELITY LOUDSPEAKERS ; 
a ae ee Sin. Axiette 8, 6 watts, $5.5.7; 10in. Axiom 10, 10 watts, 6.5.11; 12in, Axiom 201, 15 watts, £10.17.4; 
SETS OF TRANSISTORS 12in. Axiom 301, 20 watts, 15.4.6; 9in. Axiom 80, 6 watts, £20.6.8; 12in. Triaxiom 1220c, 20 watts, 
Hf £18.10.0. 
Set No. 1: comprising OC44, 2 x OC45, OC81, matched 
pair OC81 20/-. PUBLICATIONS ‘ 
Set. No. 2: comprising OC81, matched pair OC81 10/-. “‘ Loudspeakers ’’ by G. A. Briggs. The why “Transistor and Crystal Diodes,” B. R. 
and how of good reproduction. (5th Bettridge | sieves stanton vais u heen raiea «= Of 
HiGition) oA 2 is vssse seemast soos ttupameetveeae 19/6 “ British Transistor Manual io deeehaeaae parted 12/6 
CATALOGUE Mullard “Maintenance Manual’’ (2nd Baiten) Pickups’ F, Wilson (4th 
: Bition) | ik nc,.sereasaeostegeresesy meee reese BG fa ei heer eke tas ier nanan ger ee siacsss eeaeeee 
i i : SSE Handbook ’’ G. A. Briggs ......... 
Our latest 1964/65 Catalogue is now available. Copies ,, Sound Reproduction”? by G. A. Briggs 7" rite are meee os ee ee Sea ue 
have been sent to URRY, of our regular customers. (Std Edition) <A iissc rk cantor ee ae LTB parcnGdiG Biographies”? G. A. Briggs ......... 19/6 
If you have not received your copy please drop us @ « Frow to get the best out of your Tape “ Servicing Transistor Radios” .,....... aos 16 
card. Please send 1/- in stamps. TRECONGET!?72 cats, s levemen aes cae vole neabe bak cae 8/6 “Emitape Guide to Better Recording”... 2/6 
a 
phe taint - TRANSISTOR AMPLIFIER 1615 EKE~ 
4 TESTMETER 
TERMS: Cash with Order or C.0.D. Postage and 


15WT.—Two mixing and separately controlled inputs, Description: P/Pull 


A ; inim: Eagle TK20A_ .. 6 Class B.P.A. set with inputs for microphone and gram. Operated from I2v. 
Packing Charges extra. Single valves 9d., Mi We Eagle EP1OK 6 battery. Output 15 watts Peak into 15 ohm load. Fully mixing inputs. Pre- 
Parcel Post charges 2/-. Please include sufficient } Eagle BP20K 6 amplifier stage being of such sensitivity that practically any make o- type of 

. ee D. f Eagle EP30K * £6 1 6 microphone may be used. Specification: Mic Sensitivity 2 m.y. (600. ohm). 

postage with your order. Minimum C.O.D. fees Los eset above a es : Gram sensitivity 208 m.v. (100K), Age “ outputs, Frequency response +3 d.b . 

See 60 c.p.s. to 7 Ke/s.. Harmonic distortion}1 % at 10 watts. Current Consumption: 

and: Dostaze: 8/6, These Postal es ey Leather Caseforabove £1 9 6 Quiescene 270 m.a, Average Speech Music 1.3/1.5 amps. Size: 9in. x 5iin.. x 
U.K. only. For full terms of business see inside posi ee trees oe oa 4 ° 6hin. Weight: 63 Ibs. 

cover of catalogue. Personal shoppers 9 a.m. to Caby B40 — ...... 26 26 Special Features: Sensible size permits generous heat sink which = 10 ave 
: Altham 200H ...... £. 0 aluminium and occupies whole of roof area, Accent is upon reliabilit YY, even: 

5 p.m. Mon. to Friday, Saturday 10 a.m. to 1 p.m; Taylor 127A ........ £1010 O extent of hand-made wire-wound resistors. Useful output even when worked 

a 0 


Leather caseforabove £2 5 from car battery down to 10v., £16.10.0. 
12W W—150 FOR FURTHER DETAILS. 


ACOUSTIC WADDING 


As recommended by Goodmans for 
resonance damping. 


“BONDACOUST"” 5 ya. Rot! 307- Carr. 4)- 


18” wide 1” nominal thickness 


“CELLOSENE” 5yd.Roll 19/- Carr. 4)- 


40-ply (¢” nominal thickness) 36” wide 


BRAND NEW AM/FM (V.H.F.) RADIOGRAM 
CHASSIS AT £13.13.0 carriace paip) 


A.C. ONLY. Chassis size 15 x 6} 
x5}in. high. New manufacture, 
Dial 144 4in. in 2 col- 

ours, predominantly gold 

Pick-up, Ex- 
tension Spea- 
ker, Ae., E., 
and DipoleSoc- 
kets, Five 
“piano” push 
buttons — OFF 
L.W.,.M.W., FM. 
and Gram.  Alig- 
ned and_ tested. 

With all valves and f 
O.P. Transformer. Tone Control fitted. Covers 1,000-1,900 M; 200-500 M; 88-98 Mc/s 
Valves EZ80 rect,, ECH81, EF89, EABC80, EL84, ECC85. 

10 x 6in. ELLIPTICAL SPEAKER Q5/- to purchasers of this chassis. 

TERMS: £8/10/- down and 5 monthly payments of £2/4/-. 

ALTERNATIVE DESIGN. LW 1,000-2,000M; SW 9-15 me/s; MW 190—475M 
VHF 87-100 mé/s; gram position. Dial dark brown and gold. Otherwise similar 
to above chassis. Price $15/15/- (carr. paid), terms £3/10/- down and 6 monthly 
payments of £2/4/-. 


HIGH QUALITY PUSH-PULL OUTPUT AMPLIFIER 


order, New valves B70, UCUB3 snd 9% Blais 8 matte Manse ee a toe DELAY CABLE, CALIBRATION AND 


250 volts. O.P. Trans., for 3, 8 and 15 ohm. Choke smoothing. On-Off/Vol. and tone < 
syutcla, oe donorg Augcord Players te. $8/15)- 02, & FG) TERMINATION SERVICE 


BATTERY ELIMINATOR 
For 4 low consumption valves (96 range) 90 v. 15 mA, and 1.4 v. 125 mA., 45/- 
(4/- post), 200-250 v. A.C. Also for 250 mA. 1,4 vy. and 90 v. 15 mA. at same price. 
Two units to replace existing batteries. 


TAPE RECORDER AMPLIFIER 
Fully built. Front panel 124” x 3”. Chassis size 103” x 5” x 4”. Valves EF86, : 
ECC83 and 2EL84. Controls (1) MIC. Vol. (2) Tuner/P?.U. Vol. (3) Play back or ; 
monitor. (4) Tone, 2 jack sockets for Tuner/P.U. and MIC-switch for superimpose. 


Separate power pack containing transformer and rectifier. Using Hackethal FLEXIBLE Dejax Cable 
For Collaro studio deck only. Price £8/14/-. (6/- P. & P.) 


Send 6d. for 20-page illustrated catalogue. All New Goods. Delivered by return 
(C.0.D. 2/- extra). 
ALL ITEMS GUARANTEED 12 MONTHS. VALVES 3 MONTHS 
We regret we cannot execute overseas orders. 


f AEON Laboratories, Beech Hill, Ridgemead Road, 
serene cs ws sbam ring mrp sep tpt ome crit aed Englefield Green, Egham, Surrey. Egham 3961/4 


Sole retail distributors 


H. L. SMITH & CO. LTD. 


287/289 EDGWARE ROAD, LONDON, W.2. 
Telephone Padaington 5891/7595 


RANGE OF GOODMANS & WHARFEDALE 
LOUDSPEAKERS ON DEMONSTRATION 


‘aterm 
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RADIO CLEARANCE LTD. 


TRADE ENQUIRIES 27 TOTTENHAM COURT RD., LONDON, W.I Telephone: MUSEUM 9188 
INVITED The oldest Component Specialists in the Trade EST. 35 YEARS 


THE “MINIGRAM”— LIMITED QUANTITY ONLY 


ES ES a laa T ransistorised 
LIKE THIS! 
Record Player 


FEATURES: 
Ready-built amplifier with 4 first 
%* Approximate dimension 
9 x 84 x 4in. 


grade Mullard transistors 

Plays 45 r.p.m. Pop records 

Built-in automatic stop % A real “Family Favourite ”’ 

Lightweight and portable %* Ideal for Teenagers 

Instruction leaflet supplied %* For use ANYWHERE 

Crystal pickup with expendable % Hours of amusement for the 

stylus GP59 Type younger members of the family 

Operates from a 9 v. battery % Assemble one of these amazing 

(3/9 extra) Players in less than 30 mins., 
supplied in 3 complete units with 

only 10 connections to make 


Available in two colours, cream/ 
ONLY J The complete 
PACKAGE 
(Plus 5/- P. & P.) 


red or cream/blue 
OR ANY UNIT SOLD SEPARATELY 


A.—Motor and pickup deck, 39/6. (2/6 P. & P.) 
BARGAINS STILL AVAILABLE IN LOUDSPEAKERS 


B.—Ready-built 4-Transistor Amplifier com- 
plete with Volume Control and Loudspeaker. 
35/-. (2/- P. & P.). 

Enormous purchases of Brand New and guaranteed Plessey loudspeakers enable us to offer these units at THE LOWEST PRICES EVER. 

Don’t miss this golden opportunity to obtain a first-grade permanent magnet LOUDSPEAKER off the production line at LESS THAN MANUFACTURER’S COST. 
Read carefully the, prepared list below and choose just the right speaker for the job—COMPARE THE PRICES ANYWHERE, 


C.—Portable two-tone ‘case with handle, 5/-. 
(2/- P. & P.) 
: SCHEDULE OF LOUDSPEAKERS AVAILABLE 
Diameter Gauss Impedance Price } Diameter Gauss Impedance Price , Diameter Gauss Impedance Price 


+ + obbbt+ + 


in inches ; in Lines in Ohms in inches in Lines in Ohms in inches in Lines in Ohms 
2 7,000 80 8/- 3 9,500 50 10/6| 5 7,500 3 9/- 
Qh “7,000 35 8/6 |. 4 Tweeter 10,000 3 11/6 5 8,500 5 9/6 
24 7,000 50 $/6| 4 9,500 15 12/- 5 9.500 3 10/6 
pps 7,000 80 8/- 4 7,000 25 11/6 5 ‘ 
3 8,500 3 10/- 4 6,000 35 10/6 9,500 5 10/6 
3 6,000 5 8/6 4 7,000 35 11/- 5 9,500 15 12/6 
3 7,000 5 9/- 4 9,500 35 11/6| 5 8,500 25 10/6 
3 7,000 35 9/- 5 6,000 3 8/- 5 9.500 35 116 
3h 9,500 3 10/6| 5 6,000 5 8/- : 
33 9,500 8 10/6| 5 7,000 3 8/6 | 5 7,000 8 11/- 
33 7,000 35 8/6| 5 7,000 5 8/6| 6t 7,000 5 11/- 
| Elliptical Gauss Elliptical Impedance Price 
Size in ins, in Lines in Ohms Size in ins, in Lines in Ohms Size in ins, in Lines in Ohms 
5x3 6,000 3 7/6 6x4 9,500 35 12/- 8 x 2} 6,000 3 8/6 
5x3 7,000 3 8/- 7 x 3& 7,000 3 9/6| 8 x 23 7,000 5 9/- 
5x3 9,000 3 8/6 7 x 3% 9,500 3 10/6 8 x 22 8,500 5 9/6 
5x3 9,500 3 9/- 7x 4 9,500 3 1/- 8 x 2B 9500 3 0/ 
5x3 9,000 4 g/6| 7x4 10,000 3 1Zi6| sso i 10/= 
5x3 9,500 35 I=.) 7 x4 10,000 15 13/6 x 23 9,500 4 10/- 
6x4 8,500 3 9/6| 7x4 9,500 30 12/6; 8x5 8,500 3 11/- 
6x4 9,500 3 10/- 7x4 9,500 2 35 12/6 8x5 10,000 3 13/- 


ALLOW 2/- each speaker for P. & P./handling charges, and please specify the exact requirements—the nearest available will be sent. 


OVER 50,000 SOLD AND STILL THE DEMAND CONTINUES FOR OUR “HEAVENLY TWINS ”° 
Ask for a demonstration in the shop CHOICE OF A DOZEN STATIONS 


WwW CA P R | id IN DAYLIGHT 
: THE“ CONTESSA”’ 


Queen of them all! 


TO CLEAR 
EXISTING STOCKS 


£7.19.6 


(3/6°.P. 2&7:P.) 
Portable and car radio 
2 waveband Superhet. 
Constructional Book, 2/10 post free. 


The best and easiest 
transistor build- 


yourself sets avail- 


_ NOW ONLY able—send S.A.E. for 
49'6 free Parts List. 
: 6 first-grade Mullard 


(2/- P. & P.) Transistors, Diodes, 


Sensitive ! 


Super- 
Selective ! 


Superb 
Speaker ! 


and all components 


brand new and guar- 


ONLY OBTAINABLE HERE anteed. 
Pocket superhet MW and Droitwich. 
Size: 44in. x 22in. x Ifin. 
Constructional data I/9 Post free. 


a a ar FO 2 OIE PaO Oa 
CONTESSA £7/19/6 (plus 3/6 P. & P.). Battery 5/6 extra. 4 


Inclusive price for all associated components, case, and instruction book complete 
4 F CAPRI 79/6 (plus 2/- P. & P.). Battery 2/6 extra. | 


in every detail. Any parts SOLD SEPARATELY on the BUILD-AS-YOU-BUY Scheme. 


SELECTED BARGAINS 
Beautifully geared AM/FM 2-Gang Condensers 4/6; AM/FM IF'T’s 465 ke/s and 10.7 Mc/s. 4/6 pair; Magnavox Crystal Tape Recorder Mikes 12/6; 3 watt Stereo Amplifiers 
complete ready to switch on, '79/6; Sentercell rectifiers R3/2D; D3-2-1Y, 2/6 each. DIODES—OA70, OA79, OA90, CG46H, GD10, 2/- each. TRANSISTORS: OC45 4/6; 
PXA 101 3/9; AF115 4/6. SUBMIN GERMANIUM DIODES 1/3. M.I. DIODES 64. each. Silicon Diodes 200 PIV-200 mA. ]/- each; 400 PIV 330 mA. 2/6 each. Transistoy 
Submin 7 mm. coil set (4) 4/6 per set. 


Please send STAMPED AND ADDRESSED envelope with any enquiry. We regret no catalogues—our stocks move too quickly! Kindly make 
provision for sufficient postage and packing charges to avoid delay. TERMS: Cash with order or C.O.D. on orders over 10/-. 


PRINTED CIRCUIT & 
TRANSISTOR SOLDER 


Designed specifically 
for Printed Circuits 
» and High Temperature 
Sensitive Compon- 
ents. Plastic re-usable 
reel contains 250 feet of 
60/40 High Tin Quality 
22 s.w.g. ERSIN 
MULTICORE SOLDER 
with 5-cores of non- 
corrosive flux. Ask for 
Size 10. 


15/- each (Subject) 


* For small users, the same specification is 
available on a 2/6d. reel (subject). . 


Bi THE PROFESSIONAL 
TAPE SPLICER 


All metal—beautifully plated—compact in 
size. Easily and permanently attached to a 
tape recorder. Clamps hold the magnetic or 
leader tapes in the precision cut channel— 
no damage to the edges. Right angle and 
oblique cutting slots. 


Complete with Razor Cutter 1 8/6 


_ 


710) WIRE STRIPPER 
AND CUTTER 


This efficient tool strips insu- 
lation, cuts wires cleanly and 
splits plastic twin flex. it is 
adjustable to most wire thick- 
nesses. 


3/6 @ach (Subject) 


If you have any difficulty in obtaining these 


items they will be sent post free. 
SS 


MULTICORE SOLDERS LTD. 


HEMEL HEMPSTEAD, HERTS. 
TEL: BOXMOOR 3636 


NY 


CMMS25a 


(See also advertisement on back cover) 
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BASIC INDUSTRIAL ELECTRONICS 
by A. Haas. 35/-. Postage I/-. 


TRANSISTOR CIRCUITS IN ELEC- 
TRONICS by S. S. Hakim & R. Barrett. 


63/-. Postage 1/6. 
) TELECOMMUNICATIONS Vol. I by 
J. Brown & E. V. D. Glazier. 45/-. Postage 


1/6. 
DUAL-STANDARD & 625-LINE TELE- 


VISION RECEIVERS by G. J. King. 
8/6. Postage 6d. S 

TELEVISION SERVICING HAND- 
BOOK by G. J. King. 35/-. Postage 1/6. 


HORIZONTAL SWEEP SERVICING 
HANDBOOK by J. Darr. 30/-. Postage I/-. 
THE RADIO AMATEUR’S HAND- 
ica by A.R.R.L., 1964 ed. 36/-. Postage 


AERIALS by D. Sjobbema. 10/6. Postage I/-. 

EW. VALVE DATA 7th Ed. Compiled 
W.W.’’ 7/6. Postage 10d. 

COMPLETE CATALOGUE I/-. 


THE MODERN BOOK CO. 


BRITAIN’S LARGEST STOCKIST 
» of British and American Technical 


19-21 PRAED STREET, 
LONDON, W.2 


Phone: PADdington 4185 
Open 6 days 9-6 p.m. 


» 
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ALBATROSS ENGINEERING COMPANY 


NEW * PRE-PACKED > COMPONENT & TOOL 
BARGAINS 


15. Resistors % 18 Springs % 6 Knobs % 12 Clamps % 6 
Tag Strips *% 5 Valveholders %& 7 Coil Formers % 30ift. 
Sleeving % 170 sq. in, Rexine 7% 20ft. Prestic Compound > 
36 S/Tap Screws % 100 Sleeves and Grommets %& 250 sq. in. 
Almn, Screen > 150 sq. in. Insulating Card >%& 24 sq. in. 
Felt Tape % 12 L/S Gauzes % 20 Mounted Tags % 1/6 
each Pack (6d P. & P.) or Lot 17/6 (2/3). 

15 Ceramic Conds >% 30 Cond Clips, etc. % 16 Socket 
Panels % 6 Coils %& 3 Pots % 6 R.F. Chokes %& 3 2a. 2p, 
sw. Sockets % 8 Wafer and Addon Switches % 6 Trimmers 
4% Gram Mounting Kit 4% }-wave Rectifier y% Twin Ion 
Trap % 10. SES Lanip Holders 4% 3 Extension LS Skt 
Panels % 4 Printed Circuits 4 12 Anti-vibration Mounts * 
2/6 each Pack (1/- P. & P.). Lot 27/6 (3/6). 

6 Mains Droppers * 15 Sub-min and Stamp Trimmers ~& 
6 Electrolytics % 7 Block Paper > 15 Metalpack ~% 30 
Micas 4% 40 Ceramics % 24 Equipment Feet > 3 Slider 
Switches 4 150 Felt Washers % 20 Fuse Holders, etc. 4 12 
Bulbs % 10 big Carbon Brushes %& 40 Socket Panels 4 
5/- each Pack (1/6). 

New and Ex-Govt Equ.pment—Mint Condition. 

No.19 Twin Control Unit 5/- (2/3). A.C./D.C. TV P.U.s 1i/- 
(1/3). 7 TV Pots on Strip 7/6 (/-). 4 Valve Modulators 
11/6 (2/3). Dimmer Switches 7/6 (6d.). Pocket Voltmeters, 
0-15/0-250 v. 9/6 (1/6d.). 3lb lin. nails (1/6d.), Cases 
for V/Meters 1/9 (6d.). Large Porcelain OHV or Aerial] 
Insulators, 2/9 pair (1/-), Modulator Unit No. 2 £16. 
Modulator Unit No: 28 £j]. Pulse Generator No’ 19 £8. 
Test Set Mic/Receiver No. 4 £27, Radio Chassis (v/holders, 
Trimmers, Tags and Drives, etc.) 7/6 (2/6). Same Larger 
12/6 (3/-). 0-40 RPM Rev. Meters 85/- (2/-). 6 vy. 6-pin 
Vibrators 5/9 (1/-). 

Tools (pre-packed and Miscellaneous Equipment. Brand 
New 5 in 1 Screwdriver Set 6/11. 2 Flexi-shaft Screwdrivers 
8/11. 3-way Philips Screwdrivers 5/6. 7in. Pliers 3/6. 
7in. Insulated Pliers 7/6. Wire Stripper and Cutter 2/9. 
11 Piece Socket Wrench Set 9/9. 7 piece Nut Driver Set 
8/11. Large Rubber Hammer 14/-. 2 Faced Panel Beating 
Hammers 12/11. Ditto, small 8/11. 4in. Wire Wheel 
Brush 6/3. 5x 1lin. Finishing Trowel 10/6. Ditto 12/6. 
Rubber Sanding Disc Sin. 7/6. Grooving Trowel 5/11. 
Pointing 6in. Trowel 2/6. llin. Metal Cutting Saw 9/11. 
3-piece Ignition Plier and Wrench Set 6/9. 3 in 1 Oil 1/3. 
9in. Hacksaw Blades 4d, ea. 7 and 9 piece Twist Drill Sets 
3/6. 200-300 watt Mills Epidiascope in case 1'75/-. 1 kw. 
Electric Fires 22/11. (Tools) add 2/- p. & p. for single items. 
3 or more Free. 

Bargain Parcels. Terrific Selection of New Components: 
Lb. 4/-; 21b. '7/-; 3lb. 10/-; 4 Ib. sae 5Ib. 14/6; 6lb. 16/-; 
8lb. 18/8; 10lb. 2O/- (plus P. & P 

Radar Gear, etc. Callers can OR round from 8 a.m.- 
8 p.m. Mon.-Sat. SATURDAY IS DISCOUNT DAY 


ALBATROSS ENGINEERING COMPANY 


DEPT. WW5, 78-80 HIGH ST., GOSBERTON 
SPALDING, LINCS. (Tel: GOS 458) 


> BRAND NEW 
A.C, MAINS 5- 
4a\VALVE _SUPER- 
ea =<A|HET RADIO 
RECEIVERS 

Sys Housed —in_ beauti-- 
al fully styled cabinets 
ofiering terrific performance 
and very high quality reproduc- 
Built-in ferrite rod aerial for 
your fayourite programmes. 


tion. 
reception of all 
Fully guaranteed. 
MODEL 55 (as illus.). Covers Medium, Long and 


Short waves. Size 8zin. PRICE C7 .1 7.6': ~&P. 


w. x 3in. d. x 4lin. h. ONLY 5/6 

MODEL 36. Similar circuitry to above but covers 
Medium wave only. Size 7$in. w. x 3%in. d. x 
4tin. h, PRICE ONLY £4/14/6. P. & P. 5/6. 

1 a ce a pS ac 


SPECIAL OFFER— | 


HIGH GRADE TWO-STAGE GRAM ‘ 
AMPLIFIERS 
Made by very well-known manufacturer. 
Using a double-wound mains transformer (fully 
isolated chassis) with tapped primary, full wave 
contact cooled rectifier, and Mullard ECL82 
triode-pentode valve. 
3 watt output. Separate tone and volume con- 
pe Overall size 64in. wide x 3in. deep x 43in. 
igh 

Each amplifier Brand New and tested and supplied 
complete with valve, 3 ohm output transformer 
and knobs. PRICE 49/6, P. & P. 4/- 
(Ideal as an add-on self-contained Audio unit for 
our MKI or MK2 FM Tuner), 


BRAND NEW 3 OHM LOUDSPEAKERS 
2tin. 12/6; 5in. 12/6; 6zin. 15/-; Bin. 21/-; 1Qin. 
25/-; I2in. 27/6 (15 ohm 12 inch 30/-). 

10in. x 6in. 


Annee cee n eee eeneeeerasereeneessseeeeeee 


Latest type E.M.I. I34in. x 8in, speaker ies high 
flux ceramic magnet. 11,000 gauss. Aluminium 
centre cone. 10 watts; 50-c/s to 10 Ke/s. 42/- 
P. & P. up to 6in. 1/6; over 6in. 2/6 per speaker. 


SPECIAL OFFER ! ! : 

BRAND NEW. HEAVY .DUTY 1I2INCH 
SPEAKERS ¢ 

Response 45 c/s.-13. ke/s. Itin. voice coil. Avaii- 
able in 3 or 15 ohm. Guaranteed full 15 watts 
British rating. Heavy cast aluminium frame. 
These are current production by world famous 
maker and as they are offered well below list 
price we are not permitted to disclose the name 
LIMITED NUMBER ONLY. 
UNREPEATABLE AT 89/6. P. & P. 5/-. 


SPEAKER AND CABINET FABRICS 
Oatmeal or Red and Gold Vynair for speaker 
and cabinet covering, also Red Rexine for 
cabinet covering only. All 54in. wide and usually 


sold at 35/- yard. OUR 6 per yard 
PRICE length. 
piss P. & P. 1/9 per yard. (Minimum order 


| yard.) Send S.A.E. for samples. 


BARGAIN OFFER CORNER 


ROLA-CELESTION approx. Yin. x6in., 3 ohm 

middle register speaker, 10/6. P.&P.2/6. 
MAINS TRANSFORMER 

Drop thru’ type. Tapped primary [10 v., 200 v., 


220 v., 240 v., 320-Ov., 320 v. at 80 mA. and 6.3 v. 
at 3 amps. Generous core. Stack size 3% x 23 x 
lgin. Weight 4Ib. ON oo & P. 3/6. 


ACOS CRYSTAL MIKES. ne imp. For desk 
or hand use. High sensitivity, 18/6. P. & P. 1/6. 
TSL CRYSTAL STICK MIKE. Listed at 45/-. 
Our price 18/6. P. & P. 1/6. : 
STANDARD COLVERN 50K. W/W Pre-set 
Pots. 2 for 4/-. P. & P: I/-. 

TRANSISTOR DRIVER and O/P TRANS- 
FORMERS. (Tapped 3 ohms and I5 ohms 
output). plus 4 suitable Transistors giving approx. 


| watt output, 30/-. P. & P. 2/-. 
T.C.c. SUPPRESSOR CONDENSERS. 250v. 


A.C. .005+.005 x .1. In tubular can. I2in. 
long x Zin. dia. 2 for 3/-. Post free. 
5,000 MFD. 12 V. WKG. CONDENSERS. 


Size 3 x lin. diam. 2/- each. P. & P. 6d. each. 


BRAND NEW PLESSEY. 12v. 4-pin, non- 
sync. VIBRATORS. Type 12, 1.4.8D. ONLY 
8/6. P. & P. 1/6 each, 


3-PUSH BUTTON SWITCH UNIT. 4 single 
pole changeover on each push-button. Approx. 
3 x Iz x Zin. An absolute Bargain at 4/6 each. 
P. & P. I/- each. 
Matched pair of 24 watt Transistor Driver 
and Output Transformers, Stack size Itin. x 
tin. x Zin. Output trans. tapped for 3 ohm and 
a sui output. 10/- pair, plus 2/-P. & P., worth 
ouble. 


Harverson Surplus Co. Ltd. > 


SEPTEMBER, 1964 


WIRELESS WORLD 
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3-VALVE AUDIO AMPLIFIER 


MODEL HA34 
Designed for Hi-Fi 
production of records. 

.C. Mains — operation. 
Ready built on plated heavy 
gauge metal chassis, size 
SSA, 7din. w. x 4in. d. x 42in. 
h. Incorporates ECC83, 

‘ EL84, EZ80 valves. Heavy 
duty, double wound mains transformer and output 


transformer matched for 3 ohm speaker, sepa- 


rate Bass, Treble and volume controls. Negative 
feedback line. Output 44 watts. Front panel can 
be detached and leads extended for remote 
mounting of controls. 

The HA34 has been specially designed for us 
and our quantity order enables us to £4 5 0 
offer them complete with knobs, sao 
valves, etc., wired and tested for only P.&P.5/-. 


STEREO AMPLIFIER 


Incorporating 2 ECL82s and | EZ80, heavy duty, 
double wound mains 
4 watts per channel. 
controls. 


transformer. Output 
Full tone: and volume 
Absolutely complete. 

: BARGAIN PRICE 


6 TRANSISTOR AND DIODE SUPERHET 


A first-class 2 waveband jransistor superhet. 
@ Printed circuit panel (size 84 x 23in.). @ 3 pre- 
aligned I.F. transformers. @ High-gain Ferrite rod 
aerial. @dAll First-grade transistors. @ Car 
aerial winding. @ Push-pull output. @ All parts 
supplied with simple instructions: 
H All parts sold separately. 
Set of parts if purchased at one time. 


ONLY £4.5.0 ae 


: 35 OHM SPEAKERS 

Suitable for use with above. 2in. Goodmans. -Ideal 

replacement for most pocket portables 8/6; 

3tin. 12/6; Sin. 17/6; 7 x 4in. 21/-. P. & P. 1/6 

per speaker. ; ; 
Portable CABINET 

Size approx. 94 x 63.x 34in. Suitable for above 

using 3din. speaker, 25/-. P. & P. 2/-. 

(SE 8 SR TE 
COIL AND TRANSFORMER SET FOR 
TRANSISTOR SUPERHET 
3 LF. transformers, one oscillator coil, one driver 
transformer and wound Ferrite aerial (med., long 
and aerial coupling), 32/6 complete, post 1/-. 
6 transistor printed circuit board to match, 8/6, 

pest 9d. -Circuit diagram 1/6 extra. ~~ 
E 
SPECIAL TRANSISTOR BARGAINS 
- ALL BRAND NEW 


: GET 15 (Matched Pair) 15/— 
OC71... 5/- OC76 ...6/- XAIO3 ... 6/6 
OC72... 6/—- PXAIOI ...6/6  VI5/10p ...12/6 


Set of Mullard 6 transistors, OC44, 2-OC45, 
OC8!D matched pair, OC8I 25/-. 


EDISWAN MAZDA 


R.F.1 Pack; I—PXAIO2 Mixer; 2—PXAIOI 
1.F. Amp.; (Equiv. OC44 and OC45)...... 10/6 
R.F.2 Pack: 2-PXAIOI I.F., I-PXAIO2 Osc.; 
SEP ATOR PAIK OLeacbececoepermcrscasekeeuee ot eves 


12/6 

L.F.6 Pack: Consisting of PXBII3 Driver, 

Matched pair PXCI7I, mounted complete with 

heat sinks (Equiv. OC8ID and OC8I) ... 12/6 
ALL TRANSISTORS POST FREE. 


TAPE DECKS 
B.S.R. MONARDECK (Single speed) 33in. 
per sec., simple control, uses 5zin. spools, 
£6/15/-, plus 5/6 carr. and ins. 
COLLARO STUDIO DECK £10/I0/- plus 
5/6 carr. and ins. (Tapes extra on both.) 


LOOK 
OPPOSITE 

FOR MORE 
BARGAINS 


re=- 


QUALITY RECORD PLAYER AMPLIFIER 
A top-quality record player amplifier. This 
amplifier (which is used in a 29 gn. record player) 
employs ECC83, EL84, EZ80 valves. Bass, treble 
and volume controls. Complete with output 
transformer matched for 3 ohm speaker. Size 
7in. w. x2zin. d.x 54 in. h. Ready built and tested. 
PRICE 69/6. P.& P. 3/6. 
ALSO AVAILABLE mounted on board with out- 
put transformer and 6in. speaker ready to fit 
into cabinet below. PRICE 89/6. P.& P. 4/6. 


QUALITY PORTABLE R/P. CASINET 

Uncut motor board. Will take above amplifier 

and B.S.R. or GARRARD Autochanger or Single 

Record Player Unit. Size 18 x 14 x 8tin. 
PRICE £3/9/6.. Carr. 5/-. 


EMBASSY PORTABLE RECORD PLAYER 
CABINET. Will accommodate amplifier, up to 
7 x 4in. speaker and B.S.R. or GARRARD auto- 
changer or single player unit, Attractive rexine 
covered finish. Overall size 17x15x84in, Supplied 
with uncut motor board. PRICE 69/6, Carr. 5/-. 


4-SPEED PLAYER UNIT BSARGAINS 
All brand new in maker’s original packing. 
SINGLE PLAYERS 


BS Re Ula, tices csaies £3/10/-. Carr. 3/6. 
B.S.R. GU7 with unit mounted pickup arm. 
£4/18/8. Carr. 4/-. 

AUTO. CHANGERS 


BS Re WAllian Beane ost seks siniee 
Latest B.S.R. UAI5/16 : 

GARRARD AT6 Mono £10 10 0 
LATEST GARRARD AUTO-SLIM with 
heavy duty 4-pole motor. FEW ONLY £7/7/-. 
(Standard Auto-Slim £6/10/0). Carr. 5/- on each. 


SS 
BRAND NEW CARTRIDGE BARGAINS! 
B.S.R. TC8S High output compatible 
STEREO CARTRIDGE. Brand new. Complete 
Stereo/L.P/78 sapphire styli and universal 
mounting bracket. Original list price 44/11. 
Our price 22/6. P. & P. I/-. 

RONETTE STEREO 105 CARTRIDGE 
Stereo/LP/78 complete with two sapphires. 
Original list price 67/9. Our price 24/-.P. & P. I/-. 
COLLARO HI-FI STEREO CERAMIC 
t/o CARTRIDGE Type ‘“‘C’’ complete with 
universal bracket and styli for stereo, L.P. and 
Hoes i ins list price 59/8. Our price 25/-. 


E.M.1. 4-speed 
Player and P.U. 
FURTHER HUGE 
PURCHASE enables 
us to offer these 


ai 67/6 P. & P. 4/6. 


Heavy 83in. metal turn- 

table. Low flutter per- (e} 
formance 200/250 v. shaded motor with tap 
at 45 v. for amplifier valve filament if required. 
Turnover LP/78 head. 


HIGH GAIN 4 TRANSISTOR 
PRINTED CIRCUIT ; 
AMPLIFIER KIT 
Type TAI 
@ Peak 
output 
inexcess 
of It 
watts 
@ All 
stan- 
dard 
British components. @ Built 
on printed circuit panel, size 6 x 3in. @ Gener- 
ous size Driver and Output Transformers. 
@ Output transformer tapped for 3 ohm and |5 
ohm speakers. @ Transistors (GET 114 or S| 
Mullard OC81D and matched pair of OC8I o/p). 
@ 9 volt operation. @ Everything supplied, 
wire, battery clips, solder, etc. @ Comprehen- 
sive easy to follow instructions and circuit 
diagram 1/6 (Free with Kit). All parts sold 
separately. SPECIAL PRICE 45/-. P. & P. 2/6. 
Also ready built and tested, 52/6. P. & P.2/6.A 
pair of TAls are ideal for stereo, 


SPECIAL PURCHASE! TURRET TUNERS 
by famous maker 

Brand new and unused. Complete with PCC84 

and PCF80 valves, 34-38 Mc/s. |.F. Biscuits for 

Channels | to 5 and 8 and 9. Circuit diagram 

supplied. ONLY 25/— each. P. & P. 2/6, 


HARVERSON SURPLUS CO. LTD. 
170 HIGH ST., MERTON, S.W.19. 
Open all day Saturday 


A few minutes from South Wimbledon Tube Station. 


PLEASE NOTE: P. & P. CHARGES QUOTED APPLY TO U.K. ONLY. P. & P. ON OVERSEAS 
ORDERS CHARGED EXTRA, (Please enclose stamped addressed envelope with all enquiries, 


Early closing Wed., | p.m. 


CHErrywood 3925 


(Please write clearly) 


10/14 WATT HI-FI AMPLIFIER KIT 
A. stylishly fin- 
ished monaural 
amplifier with an 
output of 14 
watts from 2 
EL84s in push- 
pull. Super re- 
Production of 
both music and 
speech, with 
negligible hum. F 
Separate inputs 
for mike and 
gram allow records and announcements to follow 
each other. Fully shrouded section wound output 
transformer.to match 3-15Q speaker and 2 inde- 
pendent volume controls, and separate bass and 
treble controls are provided giving good lift and 
cut. Valve line-up 2 EL84s, ECC83, EF86 and EZ80 
rectifier. Simple instruction booklet 1/6. (Free 
with parts.) All parts sold separately. ONLY 
£6/19/6. P. & P. 6/6. Also available ready bui!t and 
tested complete with standard input jack sockets, 
£8/15/-. P. & P. 6/6. 


A_NEW HARVERSON KIT 
FOR THE HOME CONSTRUCTOR 


=== A really excellent all 
- purpose A.C. mains 200/ 

240 v. 

AMPLIFIER KIT. 

TYPE . HS ‘FOUR 3 

VALVE, 4 WATT USING 

ECC83, _£L84, EZ80 

VALVES. 

Special features include. 

3% Heavy duty double-wound mains transformer 
with electrostatic screen. f 

% Separate Bass, Treble and Volume controls, 
giving fully variable boost and cut with mini- 
mum insertion loss. 

ke Heavy negative feedback loop over 2 stages 
ensures high. output at excellent quality with 
very low distortion factor. 

> Suitable for use with guitar, microphone or 
record player. 

%e Provision for remote mounting of controls or 
direct on chassis. 

> All this builds onto a chassis size only 7+in. 
wide x 4in. deep. Overall height 43in. 

3 All components and valves are brand new. 

% Very clear and concise instructions enable 
even the inexperienced amateur to construct 
with 100% success. 

3% Supplied complete with valves, output trans- 
former (3 ohms only), screened lead, wire, 
nuts, bolts, solder, etc. 

(No extras to buy). PRICE 79/6. P. & P. 5/-. 

Comprehensive circuit diagram, practical layout 

and parts list 2/6 (free with kit). 


ee 
HARVERSON’S F.M. TUNER Mk. | 
@ F.M. tuning 
head by fam- 
ous maker. 
@ Guaranteed § 
non-drift. @ 
Permeability € 
tuning. @ Fre- 


88-100 


—, 


eet f 


balanced diode output 
@ Two I.F. stages and 
discriminator. @ Attractive maroon and gold 
dial (7 x 3in. glass). @Self powered, using a 
good quality mains transformer and valve rectifier. 
@ Valves used ECC85, two EF80s, and EZ80 
(rectifier). @ Fully drilled chassis. @ Size of 
completed tuner 8 x 6 x 5iin. @ All parts sold 
separately. Set of parts if purchased at one time 
£5/19/6, plus 8/6 P.P. and ins. Circuit diagram and 
instructions !/6 post free. Mark Il. Version as 
above but complete with magic eye. front panel 
and brackets, £6/12/6. P. & P. 8/6. 

Mark Ill Version as Mark | but with output stage 
(ECL82) and tone control. £7/7/-. P. & P. 8/6. 
Handsome Metal Cabinets. Choice of Grey, 
Black or Green. To fit Mark I, 25/-, P.&P. 2/6. 
To fit Mark ll, 17/6. P. & P. 2/6. 


BRAND NEW CYLDON FM. TUNER HEAD 
Permeability tuned. 88-100 Mc/s. Printed Circuit. 
A completely screened unit ready for direct 
mounting in chassis. 10.7 Mc/s |.F. O/P. Supplied 
complete with ECC85 valve and full circuit 
diagram. Aerial input circuit suitable for either 
75 ohm unbalanced or 300 ohm balanced. Size 
only 3in.w x 23in. d x I¥in.h (23in. high with 
valve) Limited number only at 27/6 P. & P. 1/6. 
ALSO AVAILABLE 10.7 Me/s. I.F. trans. and disc. 
trans. 11/6 pair. P. & P. 1/6. 


GORLER F.M. TUNER HEADS 
Tuning range 88-100 Mc/s 10.7 Mc/s I.F. 
15/-, plus 1/9 P. & P. (ECC85 valve, 8/6 extra). 
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R.S.C. 


LEICESTER BIRMINGHAM 


32 High Street | 6 Gt. Western Arcade 
(Opp. Snow Hill Sin.) 
(No half day) 


(Half day Thurs.) | 


DERBY 


26 Osmasion Rd. FACTURER’S DISCONTINUED 
EL. 
£7.1 9.6 Carr. 4/6. 


The Spot 

(Half day Wed.) / 
eee! A REMARKABLE OPPORTUNITY. 
Push-pull output. Latest high elficiency Mullard valves. 
Dual separately controlled inputs for mike and gram. 
Separate bass and treble controls. High-sensitivity. Output 
for 3 ohm or-15 ohm loudspeaker. Guaranteed, tested and 
in perfect working order. For 200-250 A.C. mains. 
LINEAR TAPE PRE-AMPLIFIER Type LP/1. Switched 
negative feedback equalisation. Positions: for Record 
liin., 3%in., 7$in. and Playback. EM84 Recording Level }j 
indicator. Designed primarily as the link between tebe 


Tape Transcriptor and high fidelity amplifier but suitable 
QGNS. Send S.A.E. for leaflet. 


LINEAR L45 MINIATURE 4/5 W. QUALITY AMPLIFIER. 
Suitable for use with any record playing unit and most 
microphones. Negative feedback 12 D.B. Bass and treble 
controls. For A.C. mains input of 200-250 v. 50 c.p.s. Out- 
put for 2/3 ohms speaker. Three miniature Mullard Valves. 
Size only 6x5x64in. high. Chassis fully isolated from 
mains. Guaranteed 12 months. Only £5.19.6 OR 


Deposit 22/- and 5 monthly payments 
of 22/-. Send S.A.E. for leaflet. 

SUPERHET RADIO FEEDER UNIT 
Design of a high quality Radio Tuner (specially suitable 
for use with any of our Amplifiers). Triode Heptrode, 
F changer is used. Pentode I.F. and double Diode Second 


almost any Tape Deck. 


Detector. Delayed A.V.C. ‘W. Ch. Sw. incorporates Gram. 
position. Controls are Tuning, W. Ch. and Vol. Simple 
alignment instructions. Only 250 vy. 15 mA. H.T. and L.T. 
or 6.3 y. 1 amp. required from amplifier. Size of unit 
approx. 9-6-7in. high. Send 8.A.E. for illustrated leaflet. 
Total building cost of 5 GNS. Point-to-point wiring 
diagrams and instructions 2/6. 


MIDDLESBROUGH 


106, Newport Road 
Now open (Half Day Wednesday) 


BRISTOL OPENING 


5th OCT. 
14, LOWER CASTLE STREET. 


STOCKISTS OF ARMSTRONG 
CHASSIS, GOODMANS, W.B., 
and FANE SPEAKERS, LINEAR, 
LEAK, VERDIK,ROGERS, DULCI 
AMPLIFIERS, GARRARD and 
GOLDRING T/TABLES CasH or H.-P. 


THE SKYFOUR T.R.F. RECEIVER 

A design of a 3-valve 200-250 v. A.C. mains L. and M. wave 
T.R.F. receiver with selenium rectifier. It employs valves 
6K7, SP61, 6V6 and is specially designed for simplicity 
in wiring. Sensitivity and quality are well up to standard. 
Point to Point wiring diagram, instructions and parts list 
1/9. This receiver can be built for a maximum of £4/19/6 
including veneered walnut cabinet. 


ACOS GP67-2G HI-FI Crystal 


Post Orders to R.S.C. (M/C) Ltd., 54 Wellington St., Leeds, 1. 
Trade Supplied. Personal Shoppers to any of Branches below: 


SHEFFIELD 


13 Exchange Street 
(Castle Market Bidgs.) |Savile St. 
(Half day closing Thursday) 


WIRELESS WORLD 


Post Terms. 


51 
(Market Street) 
(No half. day) 


HEEL TOWATTAMELIEIERS | ont 3 poirsof soldered AUDIOTRINE 


joints plus mains. 


GNS. 
Carr, 
17/6. 
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§.A.E. for leaflet. 


C.W.O. or C.0.D. No C.0.D. under £1. 
R. Postage 2/9 extra on orders under £2. 4/6 extra under 
e e @ §5 unless carr. stated. 


HULL | M’CHESTER LIVERPOOL | 


8-10 Brown Street) 73 Dale Street 

4 mins. from Exchange 
Stn. 8 mins. from Lime 
St. Stn. (No Half day) 


SEPTEMBER, 1964 


R.S.C. 


BRADFORD 


56 Morley Street 
(aboveAlhambra) 
(Half day Wed.) 


LEEDS 


5-7 County (Mecca) 
Arcade, Briggate, 
Leeds, 1 
(No half day) 


HI-Fl TAPE RECORDER KIT 


Build a high quality recorder in the £70 class for only 


OR DEPOSIT £2.13.9 


Can be 
assembled in and 12 monthly payments of 44/-. 
1 hour. Cash price if settled in 3 months, 


INCORPORATING THE LATEST COLLARO STUDIO TAPE TRANSCRIPTOR THE 
AUDIOTRINE HIGH QUALITY TAPE AMPLIFIER. A HIGH FLUX 7x4in, LOUD- 
SPEAKER. Reel of Best Quality TAPE, Spare Tape Spool, a Portable Cabinet, size 
approx. 144x15x8lin., finished in durable and attractive duo-tone Policrome and 
connéction diagram for wiring amplifier to transcriptor. 


FEATURES INCLUDE: 


+ 38-SPEEDS. * FREQUENCY RESPONSE 50-11,000 c.p.s. % SWITCHED NEGATIVE 
FEEDBACK EQUALIZING FOR EACH SPEED % OUTPUT 4 WATTS * MAGIC EYE 
RECORDING LEVEL INDICATOR % 3 MOTORS %& Fast rewind 4 TAPE MEASURING 
AND CALIBRATING DEVICE * TAKES FULL 7in. DIAMETER REELS OF TAPE *& 
NEGLIGIBLE HUM »% ENTIRELY EFFECTIVE AUTOMATIC ERASURE. Send 


R.S.C. BATTERY TO MAINS CONVERSION UKITS 


Type BM1. An all-dry battery eliminator. 


low consumption types. 


250 v. 50 c/s. 
accumulator. 
Complete kit with diagrams and instructions. 


POWER PACK KITS. Only 19/11. Fully smoothed H.T. output of 250 v. 60 mA. and L.T, supply 6i 6.3 v. 1.5 amp. 
Consisting of Double Wound Mains Transformer 230/250 v. 50 c.p.s. A.C. primary. 
Aluminium Chassis and Circuit. 


Choke, Double Electrolytic Condenser. 


Size 5} x4} x 2in. approx. 
replaces batteries supply 1.4 v. and 90 v. where A.C, mains 200-250 v. 50 ¢/s. is available, 
Suitable for all battery portable receivers requiring 1.4 v. and 90 v. This includes latest 
Complete kit with diagram 39/9, or ready for use 46/9. 
Type BM2. Size 8x5} x2}in. Supplies 120 v. 90 v. and 60 v. 40 mA. and 2 v, 0.4 a. 
to 1 amp., fully smoothed THEREBY COMPLETELY REPLACING BOTH H.T. BAT- 
TERIES AND L.T. 2 v. ACCUMULATORS when connected to A.C. mains supply 200- 
SUITABLE FOR ALL BATTERY RECEIVERS normally using 2 vy. 


49/9 or ready for use 59/6. 


Completely 


Selenium Rectifier, Smoothing 


LONDONI/EDINBURGH|IGLASGOW 


238, Edgware Road, W.2. 
Now open (Half Day Thursday) 


DARLINGTON 


13,.Post House, Wynd. Now open (Half Day Wed) 
eee! 
R.S.C. POWER PACKS 200-250 v. A.C. Com- 


pletely enclosed in louvred enamelled case, 8x5} x 2}in. 
Output fully smoothed 250 v. 60 mA. and 6.3 v. 2 a. 39/9. 


R.S.C. STEREO/TEN HIGH QUALITY 
AMPLIFIER KIT 

po Valves EZ81, ECC 

83, ECC83, EL84, 
EL84. Separate 
bass and treble con- 
trols giving ‘* cut” 
and “ boost.’’ Sen- 
sitivity 50 mV. 5 
watts high quality 
output on each 
channel. Can be 
& used as straight 10 
watt amplifier. Controls: Stereo/Monaural switch, ganged 
volume, ganged treble, ganged bass and balance. 
Output for 3 ohms speakers. Point-to-point 
wiring diagrams and instructions. Mlustration 
full wiring details and priced parts list 1/9. 
Or supplied assembled and tssted 59/6 extra. 


8 ans. 


Carr. 7/9. 


133, Leith Street 
Now open (Half Day Wednesday) 


326, Argyle: Street - 
Now open: (Half Day Tuesday) 


R.S.C. 3 WATT GRAM AMPLIFIER KIT 
All parts to construct a very compact, highly sensitive 
amplifier suitable for any type of single or autochange 
player. Size 12x2}x2tin.. Chassis is isolated. Mains 
transformer for 200-250 v. A.€. mains. Out- 
put for 2-3 ohm speaker. Volume and tone 39/9 
control with mains switch. Only d 
GL3A MINIATURE 3-WATT GRAM. AMPLIFIERS. For 
200-250 v. 50 c.p.s. A.C. mains. Overall size*only 11} x - 
2} x2hin. Fitted Vol. and Tone Contro) with mains switch. 
Designed for use with any kind of single player or record 


changer unit.. Output for 2-3 ohms speaker. Guaranteed 
12 months. Only 59/6. 2 


SELENIUM RECTIFIERS 


L.T. Types H.T. Types H.W. 

9/6. v. 4 a. H.W... 1/9 120 v. 40 mA.;....- 3/9 
6/12 v. 4 a. H.W... 2/9 250 v. 50 mA....... 3/11 
Following F.W. (Bridge) 250 v. 60 mA.., 4/11 
6/12 v. la 250 v. 80 mA....... 6/11 
6/12 v. 2 250 v. 250 mA..... 11/9 
6/12 v. 3 a. Types Below Contact cooled 
6/12 v. 4 ¢ 250 v. 60 mA. H.W. 5/11 
6/12 v. 5 | 250 v. 70 mA. H.W. 4/11 
6/12 v. 6 F.W. (Bridge) Types 
6/12.v. 1 250 v. 50 mA..... 8/11 
6D eve LMA. on eas 35/9 250 v. 75 mA.....10/11 


R.S.C. Battery Chargers & Kits for 200-230-250 v. 50 c/s. A.C. Mains Guaranteed I2 mths. 


Cartridges with sapphire 
stylus, Standard replacement | HEAVY DUTY KIT | BATTERY CHARGER KITS ASSEMBLED ] ASSEMBLED 6 v. or 12 v. 4 amps. 
Collaré. Only 16/9. ‘Acos 6/12 v. variable charge | Consisting of Mains Transformer, Fiéied:-Atametiert 
Stereo/Monaural 35/9. [rate up to 6 amps.) F.W. Bridge, Metal Rectifier, CHARGERS and. vais biel 
Ronette Stereo/Monaural | Consisting - of _ Mains | well ventilated steel case. Fuses, } §-49y.14. jess meter 27/9 charge _ selector. 
39/9. Trans., F.W. (Bridge), | fuse-holders, grommets, panels. 6-12 v.2 on KS Also selector 
TRANSISTOR SALE |S¢lenium Rectifier, 0-7} clips and circuit. Carr. 3/9 extra. V.2 amp. ‘Pitted plug for 6 v. or 
Mullard OC71 3/9. OC45 Jamp. meter. Variable | 6 v. or 12 v. 1 amp.......... 22/9 Ammater Su SEERISs DouLis - eased 
A/11. 0C44 4/11. 0c72 {Charge Selector. Fuses,} As above with ammeter... 28/9 plug for 6.y. or 12 v. Well ventilated 
4/9. OC81 4/11. OC171 8/9. |fuse - holders, panels, | 6 V. 2 AMPS............-..000065 OUR ae Acad aE steel case with 
seakad wane are plugs and circuit. Only} 6 v. or 12 v. 2 amps ue finished attractive Rane blue hammer finish. iteady for use with mains 
aid ea Pestageed tor ete 19/9. Post 4/6. 6 v. or 12 v. 2 amps. mer blue. Ready for} and output leads. RQ /9 
So peeaaisbord: 3 CHARGER (inclusive of ammeter) use with mains and Aen 419) oa aoe 4/6. teot 19 
6 v. or 12 v. 4 amps., with output leads. Double j OF Veposi - and 0 monthly payments 0: |=. 
JASON F.M. TUNERS TRANSFORMERS < y Fused Carr, | AS above but for 6 amp. charging. 4 @NS. Carr. 
Type FMT1. All parts in- | 200-230-250 v. 50 c/s variable charge rate selector Only : 39/9 3/9 “1 5/- or Deposit 16/- and 5 monthly payments of 
cluding Dial, Escutcheon, | 0- 12/9 eT DI ea er 
Punched Chassis & Valves | 0- 14 . ' 
Power, supply required }0- is at 12 v. (or 24 v. at 7 amp.). Consists HEAVY DUTY 12 Vv. 10 AMP. KIT 
1e0y, 20 mA. and 6S ¥- 1 19/9 | of Transformer, | Rectifier, variable-| Consists of Mains “Transformer, F.W. (Bridged) Selenium 
tah curicht keguigee /19/6 §0- 23/9] stove Enamelled Case and Circuit, | Rectifier, Ammeter, Fuses, Variable Resistor, and Circuit. 
Type FMT2 ... £8/19/9 *0- 28/9 | Only 10 GNS. Carr. 15/-. For 200-250 v. A.C. mains. Only £4/19/9, carr. 10/-. 
EX GOVT. SELENIUM RECTIFIERS VALVES | CHARGER AMMETERS | foo, Dsh Cnn Inches all part, dagrams 
12 v. 15 amps. F.W. (Bridge). Only 19/9 Bell rarigey7 compress 0-13 a., 0-3 a, 0-7 a. 8/9. and instructions. High sensitiv Completely sate, 


Controllable 
a either end. 

Housed in two 
cabinets of 


at 


SENSATIONAL STEREO OFFER 


Complete kit of parts to construct a 3+3 watt good quality 
stereo amplifier providing realistic reproduction. Suitable 


EX. GOVT. SMOOTHING CHOKES 
60mA. 10 h. 400 ohms 3/11. 100 mA. 10 h. 100 ohn.s 6/9 
150 mA. 10 h. 100 ohms 10/11. 120 mA. 12h. 100 ohms 9/9" 


200 mA. 5-10 h. 100 ohms 11/9. 250 mA. 5 h. 50 ohms 10/9" oe stereo pick-up leads. Ganged vol. and tone controls. era design 
TANNOY 8 WATT RE-ENTRANT LOUDSPEAK- | jyrascy orcmce: Mor 200-250 v. A.C. mains only. Fully pe ocaned a 
ERS. 8 ohms for workshop, factory or outdoor use 25/9 ea. # Or including Stereo Head 19/9 extra. Carr. 4/6 tested 6 gus. 
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R.S.C. A10 30 WATT AMPLIFIER 


HIGH FIDELITY 
ULTRA LINEAR 
PUSH-PULL 
OUTPUT 


SIX VALVES EF86, EF86, EOCC83, 
807, 807, GZ34. Tone Control Pre-Amp. 
stages are incorporated. Sensitivity 
is extremely high. Only 12 millivolt 
minimum input is requived for full 
output: THIS ENSURES THE SUIT- 
ABILITY OF ANY TYPE OR MAKE OF 
MICROPHONE OR PICK-UP. Separate 
Bass and Treble controls give both 
“lift” and “‘cut’ with ample tone 
correction for long playing records. An extra input with associate vol. control is provided 
‘80 that two separate inputs such as “‘ mike ’’ and gram. etc., can be simultaneously applied 
for mixing purposes. AN OUTPUT SOCKET WITH PLUG IS INCLUDED FOR SUPPLY 
OF 300 v. 20mA, and 6.3 v. 1.5 A. FOR A RADIO FEEDER UNIT. Price in kit form with 
Sth “3 follow wiring diagram. 
Or-factory built using latest EL34 output valves and with 12 

ae 11 Gns months’ guarantee. 14 GNS. TERMS ON ASSEMBLED UNITS. 
10/-. =" DEPOSIT 33/9 and 9 monthly payments of 33/9. 
Protective Cover 19/9. Type 807 output valves are used with High Quality Sectionally 
Wound output transformer specially designed for Ultra Linear operation. Negative 
feedback of 20 D.B. in main loop. CERTIFIED PERFORMANCE FIGURES ARE EQUAL 
TO MOST EXPENSIVE UNITS AVAILABLE. Frequency response + 3 D.B. 30-20,000 c/s. 
Tone Controls + 12 D.B. at 50 c/s. +12 D.B. to —6 D.B. at 12,000 c/s., hum and noise 
70 D.B. down. Good quality reliable components used. Chassis finish gold hammer. 
Overall size 12x 9x9in. approx. Power consumption 150 watts. For A.C. mains 200- 
250 vy. 50 c/s. Output for 3 and 15 ohms speakers. EQUALLY SUITABLE FOR THE 
CONNOISSEUR OR FOR LARGE HALLS, CLUBS OR OUTSIDE FUNCTIONS. IDEAL 
FOR USE WITH MUSICAL INSTRUMENTS, SUCH AS STRING BASS, ELECTRONIC 
ORGAN, GUITAR, etc. FOR DANCE BANDS, GARRISON THEATRES, etc., etc. We can 
supply Microphones, aan etc., at keen cash prices or on terms with amplifiers, 
EXPORT ORDERS INVIT: 


LOUDSPEAKERS. 2tin. to 18in. at keen prices. 12in. 6-8 watt 3 ohms 29/11. 12in. 


10 watt 12,000 lines 3 ohms or 15 ohms. 59/9. TWEETERS. 4in. R.A. 3 ohms 25/9. 
R.A, 15 ohms 25/9. W.B. 15 ohms 32/8. Fane 15 ohms, Pressure type £3/15/-. 


FANE HEAVY DUTY HI-FIDELITY SPEAKERS 


12in.150hms. Cast chassis, Exceptionally robust 2in. diam. Voice Coil Assemblies. 
122/10 20 watts .. 5 gns. 122/10A 20 watts .. 6 gns, 
122/12 20 watts .. 7 gns. 122/12A 20 watts .. § gns. 
122/14 22 watts .. 9 gns. 122/14A 22 watts .-10 gns. 
122/17 25 watts .. 11 17 6 122/17A 25 watts ..£12 17 6 
15in.150hms. Cast chassis, Exceptionally robust 2in. diam. Voice Coil Assemblies. 
152/12 20 -w.......12 gns. 152/12A 20w. ....18 ens. ‘ 
152/14 27w. ......14 gns. 152/144 27w. ....15 gens. 
152/17 35 w.......16 gns. 152/17A 35w. ....1'7 gns. 


* A” indicates dual cone type 30-17,000 c.p.s. Send §.A.E. for leaflets. Terms available. 
a SN 


R.S.C. A5 4-5 WATT HIGH GAIN AMPLIFIER 


A highly sensitive 4-valve quality amplifier for the home, small club, etc. Only 50 milli- 
volts input is required for full output so that it is suitable for use With the latest high 
fidelity pick-up heads in addition to all other types of pick-ups and practically all makes. 
Separate Bass and Treble controls are provided. These give full Jong playing record 
equalisation. Hum-level is negligible being 71 D.B. 

down. 15 D.B. negative feedback is used. zs. ops 
of 300 v. 26 mA. and L.T. of 6.3 vy. 1.5 a. is available 
for the supply of a Radio Feeder Unit or Tape Deck 
pre-amplifier. For A.C. mains input of 200-250 v. 
50 e/s. Output for 2-3 ohms speaker. Chassis is not 
alive. Kit is complete in every detail and includes 
fully punched chassis (with baseplate) with the blue 
hammer finish and point-to-point wiring. diagrams 
and instructions, Exceptional value at only £4/15/- 
er assembied ready for use 25/- extra, plus 3/6 car- 
riage. Or deposit 22/- and five monthly payments of 22/- for Texel unit. 


R.S.C. All 12-14 WATT ne 
HIGH FIDELITY 
PUSH-PULL ULTRA 


LINEAR OUTPUT 
“BUILT-IN ” 
PRE-AMP STAGES 
Two input sockets with associated 

controls allow mixing of ‘ mike’ 
and gram. as in A.10 High sensitivity. 
Includes 5 valves ECC83, ECC83, EL84, 
EL84, EZ81., High Quality sectionally. 
wound output transformer specially 
designed for Ultra Linear operation 
and reliable small condensers of current miameetaatve: INDIVIDUAL CONTROLS 
FOR BASS AND TREBLE “ Lift” and ‘‘ Cut.’”’ Frequency response + 3 D.B. 30- 
30,000 ¢/s. Six negative feedback loops. Hum level 60 D.B. down. ONLY 23 millivolt 
INPUT required for FULL OUTPUT. Suitable for use with all makes and types of pick- 
ups and microphones. Comparable with the very best designs, 

For STANDARD or LONG PLAYING RECORDS. For MUSICAL INSTRUMENTS such as 
STRING BASS, GUITARS, etc. OUTPUT SOCKET with plug provides 300v. 30 mA. and 
6.3 v. 1.5 a. For supply ofa RADIO FEEDER UNIT. Size approx. 12x9x7in. For A.C. 
mains 200-250 v. 50 c/s.. Output for 3 and 15 ohms speakers. Kit is complete to last nut. 
Chassis is fully punched. Full instructions and point-to-point ie 8 Gns. ~Carr. 
diagrams supplied (or factory built 51/6 extra) a 10/= 
If required louvred meta] covers with 2 carrying handles can be aid for 18/9. TERMS 
ON ASSEMBLED UNITS. DEPOSIT 24/9 and 9 monthly payments of 24/9. Send S.A.E. 
for illustrated leaflet detailing Cabinets, Speakers, Microphones, etc, with cash and 
credit terms, 


R.S.C. BASS-MAJOR 30 WATT GUITAR AMPLIFIER 


A Multi-Purpose High Fidelity, High Output Unit for Vocal and instrumentalist Groups. 
Incorporating two 12in, heavy duty 25-watt high flux (17,000 lines) loudspeakers with 2in. 
diameter pole pieces (total flux 220,000 lines). Designed for efficiently handling more than 
full ontput of amplifier at frequencies dowa to 25 e.p.s. One speaker has an aluminium 
speech coil and dual cone to extend frequency up to 17,000 c.p.s. 
Heavily made cabinet of convenient size 24x 21%x14in. has an exceptionally attractive 
covering in two contrasting tones of Vynair. For 200-350 v. 50 c.p.s. A.C. mains operation. 
EMINENTLY SUITABLE FOR BASS, LEAD or RHYTHM GUITAR AND ALL OTHER 
MUSICAL INSTRUMENTS. Four jack socket inputs and two independent vol. controls for 
simultaneous connection of up to four instrument pick-ups or microphones. 
Separate bass and treble controls providing more than adequate ‘‘ Boost’ or ‘* Cut” 
Level frequency response throughout the audible range. 
390L Gns 2 DEPOSIT £4/3/- and 12 monthly payments 
2 = Carr. 17/6 


. f £3/9/11. 
Superior to units at twice the cost. Send S.A.E- for illustrated leafiet. 


R.S.C. BASS-20 GUITAR AMPLIFIER. 
R.S.C G.5. GUITAR With 15in. 30 watt heavy duty speaker. 
AMPLIFIER 


cons pee eae soe irae Only 
5-watt high quality output. Incorporating 293 Gns, Send 8.A.E, for leaflet. 

high flux 12in, 10 watt, 12,000 line loud- | LINEAR TREMOLO/PRE-AMP UNIT 
speaker. Sensitivity 30 m.vy. High im- Designed for introducing the Tremolo 
impedance jack input. Handsome strongly effect to any amplifier fitted with a reserve 
made cabinet (size 14x14 x7in. approx.) 


power supply point for smoothed H.T. and 
finished in contrasting shades of Rexine 3 Vv 


. A.C. This applies to practically all 
and Vynair. 200-250 A.C. mains operation. 


amplifiers of our manufacture and to those 
£9 19 6 Carr, fiend S8.A.B. of several other manufacturers. The unit 
/ / 7/6 for leaflet. 


plugs into power supply point and any 
Or DEPOSIT 22/3 and nine monthly pay- 


input socket of amplifier. Controls are 


Speed (frequency of interruptions). 

ments of 22/3 Depth (for heavy or light effect). Volume, 
and Switch Three sockets are for 2 inputs 

MICROPHONES. —Fullrange | ona Foot Switch, Only 


prom 14/9. Also Desk & Floor Stands Gns. 


R.S.C. SENIOR 15 WATT LEAD OR RHYTHM GUITAR AMPLI- 
FIER. High-fidelity push-pull output. Separate bass and treble 
“cut” and ‘boost’ controls. Twin separately controlled 
Inputs so that two instruments or “‘ mike” and pick-up can be 
used at the same time. A heavy duty 20 watt high flux 12in. 
loudspeaker with cast chassis is used. Cabinet is well made and 
1 9 Gns finished as Junior Model. Size approx. 18 x 18 x 8in. 

* or DEPOSIT 39/11 and 12 monthly payments 
83/4. Carr. 10/-. Send 8,A.E. for leaflet. 


LOUDSPEAKERS IN CABINETS 
12in. 10 WATT. Walnut Veneered Cabinet size 15 x 15 x 8in. 


SE ES RE TS OE 
R S.C . TRANS FO R M E RS Fully Guaranteed. Interleaved & Impregnated, 


MAINS TRANSFORMERS. Primaries 200-250 vy. 50 c/s. 
FULLY SHROUDED. UPRIGHT MOUNTING. 

250-0-250v. 60 mA., 6.3 v. 2a., 0.5-6.3 v. 2a, 23-3-3in. gs 
250-0-250 v. 100 mA., 6.3 v. 4a., 0-5-6.3v. 3a..... 


300-0-300 vy. 100 mA., 6.3 v. 4 a., 0-5-6.3 v. 3 ate et 
300-0-300 v. 130 mA., 6.3 v.4 a. c.t., 6.3 vy. la. For 
Mullard 510 Amplifier ......2..-2.00.--0- -+» 85/9 
350-0-350 v. 100 mA., 6.3 v. 4 a., 0-5-6.3 v. 3 a 29/9 
350-0-350 v. 150 mA., 6.3 v. 4 a., 0-5-6.3 v. 3 a. 37/9 
425-0-425 v, 200 mA., 6.3 v. 4 a., “Cabiy BD Ve BAe rane 6 57/9 
425-0-425 v. 200 mA., 6.3 v.4a.,6.3v.4a.,5y.3a. 59/9 
450-0-450 v. 250 mA., 6.3.40, CT. 5v. 3a... 9/9 
TOP SHROUDED DROP-THROUGH TYPE 
260-0-256 v. 70 mA., 6.3 v. 2 a., 0-5-6.38 v. 2a..... 17/9 
250-0-250 v. 100 MA., 6.3 Vv. 3.5 a......... a -» 19/9 
»250-0-250 v. 100 mA., 6.3 v.2a.,6.38v.la.i..... +» 21/9 
350-0-350 v. 80 mA., 6.3 v. 2a. 0-5-6.3 v.2a....... 18/11 
250-0-250 v. 100 mA., 6.3 v. Ap », 0-5-6.3 v., 3a....- 26/' 
300-0-200 v. 100 mA., 6.3 v. -, 0-5-6.3 v.3a..... 27/9 
300-0-300 v. 130 mA., 6.3 v. aed a., 0-5-6.3 v. 1 a., 
suitable for Mullard. 510 Amplifier... 65.26.00 si 33/9 
-850-0-350 v. 100 mA., 6.3 v. 4 a., 0-5-6.3 Vv. 3a..... 27/9 
350-0-350 v. 150 mA., 6.3 v. 4a., 0-5-6.3v.3a..... 35/9 
MIDGET CLAMPED TYPE. Primaries 200-250 v. 
250-0-250 v. 60 mA., 6.3 v. 2a., 28x 28x 2Qtin..... 12/9 
250 v. 60 mA., 6.3 v. 2a. Size 28 x2 x2Qdin....... 11/9 
FILAMENT TRANSFORMERS 12 v.1la, ........ V9 
BEV U DG bial of iit dia eae DH MOSS Vo Osobs. eww wine ose 8/11 
BBs DBs ovieicsccoeees 9/6. 6.8 Vi 6 Gs- s00 17/9 
12v. 3a. or 24y, 1. Ba. 17/9 
AUTO (Step Up/Step Down) TRANSFORMERS 
50-80 watts 110-120 v./230-250 v.  ......e.ee0006 18/9 
7150 watts 110-120 v./200-250 v, ..sscceeessccees 29/9 
250 watts 110-120 v./200-250 Vv. ....eeeeeeeeees 89/9 


Sa RP 
W.B. “STENTORIAN”’ HIGH FIDELITY P.M. SPEAKERS. 
-HF1012. 10 watts rating. Where a really good quality 
speaker at a low price is required, we highly recommend this 
unit with an amazing performance. £4/12/-. Please state 
whether 3 ohm or 15 ohm required. ' 


en A 
BASS REFLEX CABINET. Designed for above speaker. 
" Acoustically lined and ported. Polished walnut veneer 
finish. Size 18x12x10in. Strongly made. Handsome 
“appearance. Ensures superb reproduction for only £3/19/6. 


SE FES SS SET SE SET 
OUTPUT TRANSFORMERS 


Midget Battery Pentode 66.1 for 384, etc. ........ 4/6 
Small Pentode 5,0000 to3Q_) ...---...-e0e- eee 4/6 
Standard Pentode 5,0000 to3Q ............0505 5/9 
Standard Pentode 7,0099 to8Q...-.-..--.+++++5- 5/9 
Push pull 8 watts BL84 to 30 .....-..--- eee eee 8/9 
Push pull 8 watts EL84s to 150 8/9 
Push pull 10-12 watts 6V6 to 3Q or 150 16/9 


Push pull 10-12 watts to match 6V6 to 3-5-8 or 15 17/9 
Push pull EL84 to 3 or 15Q 10-12 watts.......... 
Push pull Ultra Linear for Mullard 510, etc. ...... 29/9 
Push pull 15-18 watts, sectionally wound 6L6, 

K 166, etc., for 3 or LHQ. 2... ee eee ee eee 29/9 
Push pull 20° watt high-quality sectionally wound, 

EL34, 6L6, KT66, ete., to 3 or 15Q fully shrouded 47/9 
MICROPHONE TRANSFORMERS 
120-1 High quality, clamped 8/9 


SMOOTHING CHOKES 

250 ma., 5 H., 1009 11/9 
150 mA.,7-10H,250Q 11/9 60 mA., 10 H., 40094/11 
100 mA., 10 H.,2002 8/9 lamp.0.50 L.T.type 6/6 


arn! 
AUDIOTRINE HIGH FIDELITY SPEAKER SYSTEMS 


Designed to provide a 
smooth frequency response 
from 40-20,000 c.p.s.- con- 
sisting of 12in. 12,000 line | 
15 ohm speaker. Crossover 
Unit and Tweeter. Highly 
recommended for use with 
any High Fidelity Ampli- 
fier. 10 Watt Unit 
£4/19/6 or Deposit 11/3 
and nine ‘monthly pay- 
ments of 11/38. 20 Watt 
Unit £6/19/9 or Deposit 
15/9 and nine monthly 
payments of 15/9. 


ACOS PICK-UP ARMS. 
Fitted Hi-Fi Turnover Crystal Cartridge only 29/11 


80 mA., 10 H., 3500 5/6 


High quality 12in. 10 watt 12,000 line speaker, 
Or Deposit 11/38. 


approx. 
3 ohms or 15 ohms £4/19/6. Carr. 5/-. 
and nine monthly payments]1/3 
12in 20 WATT. High Quality 
15,000 line 1/speaker 15 ohms in 
Cabinet finished as above. Size 
18x18x8in. $£97/19/6. Carr. 
7/9 or Deposit 17/9 and 9 
monthly payments of 17/9. 
15in. 30 WATT. Heavy Duty 
High Flux Speaker. Suitable 
for BASS GUITAR. Cabinet 
24x21x15in. Heavy construc- 
tion’ covered in attractive. 
Rexine and Vynair in two con- 
trasting tones of grey. Only 
194 GNS. Or Deposit 3'7/6 and 12 monthly payments 37/6. 
15in. 50 WATT. 14,000 line speaker with 3in. diameter 
speech coil. 15 ohms Impedance, in Substantial Two-tone 
Rexine and Vynair covered cabinet of pleasing appearance, 
Acoustically tined. IDEAL FOR BASS GUITAR. Size 
80 x 24x 16in. approx, ONLY 29 Gns, Or Deposit £3/15/- 
and twelve monthly payments 50/- 

OR EES SS I RE SES 


R.S.C. STANDARD BASS REFLEX CABINET. For 12in. 
Loudspeakers, acoustically lined and ported. Size 20in. x 
14 x 18in. Beautiful walnut veneer finish. Especially 
recommended for use with Speaker 
system below. £5/19/6. Set of four 
jiegs can be supplied with brass 
ferrules for 19/6. 

AUDIOTRINE CORNER CONSOLE 
CABINETS. Strongly made. 
Beautiful polished walnut veneered 
finish. Pleasing design. 

JUNIOR MODEL. To take up to 
Bin. speaker. Size approx, 20 x 


11x8in. Only 49/9. 
STANDARD MODEL. To take 
up to 10in. speaker. Size 27 x 


18 x 12in. $4/11/9. 

SENIOR MODELS. Te take up to 
12in. speake- and with Tweeter 
cut-out. Size approx. 30x 30x 
15in. (Recommended for use with 
Audiotrine speaker system). Y Gns. or terms. 


Through this ICS 
3-way Training Method: 


MASTER THE THEORETICAL SIDE 


From basic principles to advanced applications, 
you'll learn the theory of electronic engineering, 
quickly and easily through ICS. That's because 
each course is set out in easy-to-understand terms. 


MASTER THE PRACTICAL SIDE 


ICS show you how to develop your practical 
abilities in electronic engineering—alongside your 
theoretical studies. It’s the only sure way to 
success. All training manuals are packed with 
easy-to-follow illustrations. 


MASTER THE MATHEMATICAL SIDE 


To many this aspect is a bitter problem. Even 
more so because no electronic engineer is complete 
without a sound working knowledge of maths. 
But new ICS teaching makes mathematics easier 
to_ learn. 


S 


Wide range of courses available including : 

Radio/T.V. Engineering and Servicing, Colour Television, 
Electronics, Electronic Maintenance, Instrumentation and 
Servomechanisms, Telemetry, Computers, etc. 

NEW! Programmed Course on Electronic Fundamentals. 


EXPERT COACHING FOR: 
INSTITUTION OF ELECTRONIC & RADIO ENGINEERS 
CITY & GUILDS TELECOMMUNICATION TECHNICIANS 
CITY & GUILDS SUPPLEMENTARY STUDIES 
R.T.E.8. RADIO/T.V. SERVICING CERTIFICATE 
RADIO AMATEURS’ EXAMINATION 
P.M.G. CERTIFICATES IN RADIOTELEGRAPHY 


And there are practical ‘‘learn as you build’? radio 
courses as well. 


Member of the Association of British Correspondence Colleges, 


i lilies | 


| FOR FREE HANDBOOK POST THIS COUPON TODAY I 
| 1.C.S., Dept. 227, INTERTEXT HOUSE, 1 
PARKGATE ROAD, LONDON, S.W.II ' 
J NAME sesecssceecssssessonneenecenestnsnsvenssseeetencesesasnanannanioeeenegesns i 
PSP ADDRESS ee os ag ad ee cs Os I 
Le eircom coe ee aan 
OCCUPATION S55) 50 eccaescsesseyaee tear Seoteenern AGE. sc tte eoeate 9.64 


1 " 
INTERNATIONAL CORRESPONDENCE SCHOOLS 
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NOW re-designed 
and fully 
weather protected § 


Th 


MINIMITTER 
BIRDCAGE 
FM. AERIAL} 


Mk. 2 


@ Suitable for 88-108 Mc/s. 


@ High Gain (+9.5dB) with high Front to Back (—35dB) and 
Front to Side (—30dB) ratios. 


@ Full wavelength elements reduce interference. 


@ Elimination of vertically polarised signals gives freedom 
from aeroplane “ flutter.” 


@ Tuning facility incorporated to enable the cable to be 
accurately matched to the aerial. 


@ Suitable for loft or outside erection. 


(+ 4/6 post & packing) 
TRADE ENQUIRIES INVITED 


Retail price 


Order direct from 
MINIMITTER (1964) LTD; Albion Mews, Kilburn 
High Road, London, N.W.6 anaes - (MAlda Vale 5583) 


Manufacturers of Specialist Aerials and Aerial Equipment 
for the Entertainment and Communication Frequencies. 


WORLD FAMOUS 2214 detest EQUIPMENT 


PROVIDES A LIFETIME OF ACCURATE, DEPEND- 


ABLE SERVICE WORK-KITS & WIRED 


Model #1020 — Power & Bias Supply For 
Transistorized radios, hearing aids, “walkie- 
talkie’ transistor receivers, preamps and 
tuners, language laboratory transistor ampli- 
fiers and test equipment. 


Model #955—In- Model #1140 
Circuit Bridge- arenace 
Peston Provides: Combination 


Tester. Provides 
extraordinary 

== sensitive short 
and open tests and includ- 
es a Wien Bridge for capa- 
city measurements. 


~ Box, is an ex- 
tremely valuable instru- 
ment for TV, radio and 
audio servicing as well as 
general taboratory work 
and experimentation. 


Model #460 — Model #232 — 
DC-Wide Band PEAK-TO-PEAK 
5” Oscilloscope VTVM. Complete 


with exclusive 
= Uni-Probe, regis- 
| tered U.S. Patent 

|. Office. This unit 
performs all 
== functions — se- 
lects DC or AC—OHMS! A 
leader in professional peak- 
to-peak VTVM’S. 


The World’s 
Finest profes- 
sional scope— 
far outper- 
forms and out- 
opes of many 
times its cost! For Colour, 
Black & White TV, Labora- 
tory & Industry. 


— 


All EICO products are designed and engineered by professionals 


" Distributor for United Kingdom: Direct T.V. Replacement Ltd. 
126, Hamilton Road, West Norwood, London S.E. 27, England 


er 


Factory Export Department ROBURN AGENCIES, INC. 
431 Greenwich St., New York, N.Y. 10013, U.S.A. _ 
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AR-88 SPARES 


Escutcheons (Widows). 8/6. 
Knobs. Medium size. Set of 8. 15/+ 
Block Condenser (3 x 4 mfd.). 10/-. 


CONSTANT. VOLTAGE TRANS- 
FORMERS. input 190 to 260 volts 
50 c.p.s. Output 115 volts at 2 kVA. A 
Pair of these will give a constant output of 
230 volts at 4 kVA. Price £15 each, plus £1 
carriage. Two for £30. Carriage paid. 


" GENERAL RADIO LR2 
HETERODYNE FREQUENCY & 
CALIBRATOR EQUIPMENT. 
BRAND NEW. £75. 


LM-14 Wave- 


Instruction manuals for 
meter, Original. New 32/6. 


MILLIAMMETERS. 
Panel meter 0-| milliamp. Flush mounting 
circular, Barrel diameter 2+in., outside 
diameter 34in. Dials are scaled 0-100. 
Resistance is 75 ohms, Fe & NFe. BRAND 
NEW. 25/-. P. & P. I/-, 

Meter Rectifiers (S.E.1.)...1 mA. 6/-. 
Westinghouse 5 mA. 5/-. 


MICROAMMETERS 
R.C.A. 0-500 microamps, 2+in. circular 
flush panel mounting. Dials are engraved 
0-15, 0-600 volts. As used in the Ameri- 
can version of the No. 19 set. 15/-. 


. FERRANTI 
ot ie orl esis : 
NS5. 


0-300 volts, 25- 
100 c/s. Moving 
iron. 6in. scale. 
Fl. mtd. Her- 
metically sealed, 
grade IN. Made 
1955. BRAND 
NEW. Boxed 
79/6. Post 4/-. 


§NDUSTRIAL METER. Iron clad. 0 to 
300 v. A.C. 50 cycles. Moving iron, 6in. 
scale Fl. mtg, BRAND NEW. 59/6. P. 4/-. 


E.M.1. MEASURING OSCILLOSCOPE 
TYPE WM 2 

An accurate modern 5in. mains operated 
*scope for the examination of waveforms 
up to 12 Mc/s. Includes such features as 
““X”” expansion, continuous 6 I, flat 
aluminised screen, etc. Scarcely used 
condition complete with instruction manual. 
Fully guaranteed, £65, 


COSSOR DOUBLE BEAM 
OSCILLOSCOPE TYPE 1035 

A modern oscilloscope in good working 

order. Fully guaranteed. £37/10/-. 

Carr. 30/-. 

SPARE TUBES for this ‘scope. ‘Type 

89D. BRAND NEW. 59/6. P. & P. 4/6. 


MARCONI SIGNAL GENERATOR 
TF-517. Three ranges. 18 to 58 Mc/s in 
2 individually calibrated ranges and 160 to 
300 Mc/s. by indirectly calibrated dial. 
A.C. mains operation. AS NEW 
CONDITION in original transit cases 
with instruction book. £7/10/-.. Carr. £1. 


STANDARD TRANSFORMERS 
Vacuum impregnated. interleaved, E.S. 
screen, universal mounting. Size 4 x 34 x 
2zin. ALL BRAND NEW. 18/6 each. 


250-0-250 v. 80 m/a., 6.3 v.3 a. 
tapped at 4v. 4a. 6.3 vy. | a. tapped at 
4v.and5v.2a. 

As above but 350-0-350 vy. 


Type 3. 30 v. 2 a., tapped at 12, 15, 
20 and 24 v. to give 3-4-5-6-8-9-10 v., etc. 
Type 5. 0-6-9-15 v. 4 a. Ideal for 
chargers, A 


MOVING COIL PHONES. Finest 
guality Canadian with chamois ear-muffs 
and leather-covered headband. With 
lead and jack plug. Noise excluding and 
supremely comfortable. 22/6. Post 1/6. 
JAs above but complete with moving coil 
[microphone. 25/-. Post 2/6. DLR-5 Low 
impedance headphones with attached 
qthroat microphone. 12/6. Post 1/6. All 
NEW. 


Tthese items BRAND 


" 


-|charts. Accuracy 1%. Indication is on a 50 uA 2tin. panel 


WIRELESS WORLD 


OSCILLOSCOPE OS-57/USM 38 
A_ modern American instrument with printed circuit, 
miniature valves (30) and 3in. CRT (3WPI). Rugged con- 
struction, handsome appearance, 9in. x |3in. x 14din. 
Controls are protected by a detachable lid which neatly 
houses test leads, cathede follower’ probe, circuit diagram 
and instructions. Time base I, 10, 100, IK and lOKuS/inch. 
Markers |, 10 and 100uS. Features include ‘' X ”’ expansion. 
Astigmatism, trigger rate 40 to 5000 c.p.s., Sweep Stability, 
variable calibration voltage, ‘‘ Z’’ modulation, etc. Marker 
and Trigger pulses can be used externally. Operates from 
115 volts 50 to 400 c.p.s. Tested and in BRAND NEW 
condition, £29/10/-. Carr. [0/-. 


TRIPLETT SIGNAL GENERATOR [632 

100 Ke/s to 120 Mc/s on fundamentals. Ten directly cali- 
brated ranges. Handsome well designed instrument ex 
USA forces. Six valves, buffer amplifier, stabilised HT, 
heavily screened ladder attenuator, variable carrier level 
(100uA monitor meter) int. mod., ext. mod., | Mc/s Xtal 
for self check. Mixing facilities for use as heterodyne wave- 
meter. In first class condition, tested with circuit. In special 
transit case. Operates from 115 v. 50 c/s. £12. Carr. 10/-. 


MARCONI CR-150/3 
Double superhet receiver covering 2 Mc/s to 60 Me/s in 
5 bands. 500 Ke/s crystal calibrator, fine oscillator tuning, 
variable band width, 13 Kc/s to 100 Ke/s (double Xtal! filters). 
Facilities for triple diversity reception. Complete with 
separate AC mains power unit (original); BRAND NEW 
in original packing but less outer case. £50. Carr. £2. 


AR-88D RECEIVERS 


One of the finest communications receivers ever made. 
For the first time ever BRAND NEW in original packing as 
shipped from USA. With set of spare valves, *phones, 100ft. 
copper aerial wire and instruction manual. £85. Carr. 30/-. 


AR-88 SPARE VALVES. Complete set of BRAND NEW 
individually boxed original valves (14). £2/10/-. P. & P. 2/6. 
AR-88 VIBRATOR PACKS. For 6 v. Operation. Com- 
plete with vibrator and OZ4 rectifier. BRAND NEW 
in original cartons. 17/6. P. & P. 2/6. 


MAGNETIC COUNTERS (Ex-G.P.O.). 4 figures to 9,999 
Coils 500Q for 24 vy. operation. Tested. (No reset.) 5/- each. 
P. & P. 1/6. SPECIAL OFFER. 10 for 30/-. P. & P. 5/-. 


RELAYS G.E.C. MINIATURE SEALED 
M-1095. 670 2M 2B H/D Wire Ends 
M-1099. 670Q 2M H/D Wire Ends 

M-1052. 5,000Q 2/CO. Plat. Wire Ends 
M-1493. 670Q 4/CO. Plat. 


ELECTRONIC FREQUENCY CONVERTER CV-253 
ALR. Ex U.S.A. equipment of recent design (1956). Covers 
38 to 1,000 Mc/s. in four switched bands as follows: 38 to 130, 


130 to 300, 300 to 550 and 550 to 1,000 Mc/s. Can be directly 
used with the APR-4 search receiver, or, if a power supply 
is provided, into any 30 Mc/s. receiver or IF strip. Directly 
equivalent to all three tuning heads as used in the APR-4. 
BRAND NEW. £45. 


~ ABSORPTION WAVEMETERS 
MARCONI TF-643B. Covers from 20 to 300 Mc/s. in four 
plug-in coil ranges. Complete with individual calibration } 


meter. In original transit cases. Condition as new £5/19/6. 


Carr. 7/6. 


STANDARD SIGNAL GENERATOR 
MARCONI TF-144G/4 


£16/10/- 
Carr. 30/- 
Complete and in apparently very good condition but sold as 
received from the Air Ministry, i.e., untested and less leads. 
Technical manual and circuit supplied. We assure potential 


se 


customers that untested ’’ does NOT mean ‘‘ beyond 
economical repair ’’ but are willing to supply GUARANTEED 
WORKING instruments complete with leads, etc., for £25. 


HEATHKIT & JASON AGENTS 


Poi i SR REA toe SE ROR REACT OY Oh ee ee 
CHARLES BRITAIN (Radio) LTD. 
I 


UPPER SAINT MARTIN’S LANE 
LONDON W.C.2. TEMPLE Bar 0545 


Near Leicester Sq. Station, (Opposite Thorn House) 
Shop hours: 9-6 p.m. (9-1 p.m. Thursdays). Open all day Saturday 


» 119 


MICRO-WAVE EQUIPMENT 
TS-148/UP (AN/UPM-33) AMERICAN 
SPECTRUM ANALYSER. _ Checks 


frequency of TR and TB cells, signal gen- 
erators, local oscillators and magnetrons. 
Measures pulse width, RF spectrum width 
and ‘‘Q’”’ of resonant cavities. Frequency 
range 8,500 to 9,600 Mc/s. Internal power 
supply for 115 volts 50 c/s. In first-class 
condition. 


£100. 


AERIALS VERTICAL 32FT. 
Consists of 10 heavy duty screw together 
rods (3ft. long, Zin. dia.) together with a 
separate |4ft. whip aerial (wired through). 
Complete with base mounting, all guy 
ropes, insulators, spikes and even a 
hammer. All contained in a sturdy 
canvas carrying bag similar to a golf bag. 
Full contents list available. BRAND 
NEW. 59/6. Carr. 10/6. 


HEWLETT PACKARD 205 AG. An 
American audio signal generator of the 
finest quality. Ranges 20 to 200, 200 to 
2,000, and 2,000 to 20,000 <.p.s. Output 
is 5 watts. Fully variable attenuator 0 to 
110 dB in | dB steps. Output imped- 
ances 50, 200, 500 and 5,000 ohms CT 
ungrounded. Input and output monitor 
meters. Operation from 110 volts A.C. 
mains. Electrically perfect but wooden 
cases may be slightly damaged, £30. 
Carr. 30/-. 


RADIATION METERS 
Portable dose rate meter containing 
modern type rectangular 50 micro-amp 
meter CVX 494, electrometer valves, etc. 
BRAND NEW. In canvas carrying case. 
£3/19/6. Post 4/-. 


MARCONI TF987/1 NOISE GENE- 
RATORS. DETERMINE NOISE FACTOR 
of A.M. & F.M. receivers. A.C. mains 
Operation. Stabilised H.T. AS NEW. 
Tested, £15, carr. 7/6. SLIGHTLY USED 
(but tested), £8/19/6, carr. 7/6. 

TS-175 HETERODYNE FREQUENCY 

METER 

A high frequency version of the well-known 
BC-221. Accuracy 0.05%. Frequency range 
80 to 1,000 Mc/s. As new condition with 
original calibration book. Tested and 


guaranteed. £75. 


SIGNAL GENERATOR CT-53 
A precision instrument covering 8.9 to 
15.5 Mc/s. and 20 to 300 Mc/s. in six ranges. 
Variable attenuator from IuV to 100 
millivolts. A.C. mains operation. Good 
condition, tested and complete with cali- 
bration chart. £16/10/-. Carr. 10/-. 


HEAVY DUTY L.T. TRANSFOR- 
MERS (Gresham). Latest type potted, 
oil filled. Pri. 230 v. 50 c/s. Sec. 0-70-75- 
80 v. 4 amps. Size 53 x 44 x 6kin. high. 
Wt. I9lb. BRAND NEW. 32/6. — Carr. 5/-. 


HEAVY DUTY TRANSFORMER. 
Input 220 volts to 250 volts at 50 cycles 
tapped every 5 volts. Secondary, 50 volts 
at 15 amps. Very conservatively rated. 
Size 7; x 53 x Jin. Wt. 28lb. Brand new. 
£5/19/6. Carr. 7/6. 


SILICON RECTIFIER. 
The Modern Marvel. Zin. x 3in. Can be 
used to replace T.V. rectifiers up to 
500 mA. (4002 ballast resistor). 7/-. 


SANGAMO 
WESTON 
VOLTMETERS 
561. Dual range 
0-5 and 0-100 v. 
D.C. FSD | m/A 
3in. scale. Recent 
manufacture. Ideal 
for schools. Com- 
plete in super qual- 
ity canvas carrying 
case, with test 
prods and _ leads. 
Boxed 32/6. Post 2/6 


800 P.LLV. 


BRAND NEW. 


WIRELESS WORLD 


and MAIL ORDER ; 
@ Open 9-6, including Sats., Thurs. 9-1 @ LANgham 0141 


52 Tottenham Court Road, London, W.1. 
MOTORISED POTENTIOMETER 


Self-contained in tubular metal case with high speed 
governed motor. Precision wire wound potentiometer 
is actuated through fantastically compact compound 
gear box; ratio is so low taht wiper arm movement 
is almost imperceptible. Incorporates limit switches. 
Could form ideal basis for servo system. Potentiometer 
resistance 175 ohms. Motor operates on 12-24 v. D.C. 
Bize Qin. dia. x 4}in. long. 35/-. P. & P. 1/6. 


35/- 


P. & P. 1/6, 


3-TRANSISTOR AMPLIFI ER MODULE 


Actually a highly sensitive 3-stage audio amplifier having a gain of 42 db and a response 
substantially flat up to 8 ke/s., but encapsulated in a volume approximately 0.1 cu. in. 
Brilliantly constructed with incredibly minute yet robust components. Utilizes 
1x 0C75, 1x OC58, and 1x OC59 transistors. Input impedance 2,000 ohms at 1 ke/s. 
(100 ohms D.C.). Output 1,000 ohms at 1 ke/s. (1,500 ohms D.C.). Makes an excellent 
packaged unit for electronic stethoscopes, probes, listening devices, signal tracers, 
telephone amplifiers, ete. Size only Zin. x din. x jin. thick. Supplied complete 
with circuit and connection diagram. 30 /- Post Rees 


Suitable miniature dynamic microphone, size fin. x #in. x #in., 1/-. Suitable bal- 
anced armature miniature earpiece and flexible lead, 1/-. Mallory cell battery for 
amplifier, size only }in. diam, x jin. thick, 2/6. 20k. volume control jin. diam. x 
fin. thick, 1/6. 


DIRECT READ OUT COUNTER 
AND INPUT GATE Make a really high- 


grade Direct Read-out Counter as economically as 
possible. Build it in separate stage-by-stage counting 
units that can be added on to provide any number of 
digits required. Specially designed Gate provides 


INPUT GATE—complete kit 
and valves 42/6 post free. 
Unit layouts and all circuitry supplied with each kit 
together with details of power supplies required. 
Stamp brings further details. 


6-volt BLOWER UNIT 25/- 


Self-contained assembly of compact, continuously rated motor and 
encased centrifugal fan. Smooth, silent running and providing a 
powerful blast of air from lin. outlet pipe. Ideal for use with car 
heating and conditioning systems or to provide local cooling of 
hot running equipment and machinery. Operates from 6. volts 
D.C. (2 in series work on 12 volts) but cam also be operated from 
12 volts with resistor (supplied free on request). Size overall: 
MOTOR, 2}in. diam. x 23in. long; FAN, 6}in. diam. x lin. thick, 
In sparkling, unused condition. 


including Varoboard 


P.& P. 2/6. 


New, inexpensive photo-conductive cells which 
act as light-sensitive resistors that increase con- 
ductivity with increased light. These are 1,000 
times more sensitive than selenium cells, with 
greater reliability, and can easily be built into a 
wide range of simple circuits. Typical used include 
automatic light controls for home and car, 
flashing barricade or breakdown lights, exposure 
meters, brightness controls, relay operation, 
and many other devices. 
transformer. 


TYPE 2 


TYPE1 


Require only simple low power source from battery or mains 
Two types available. 


TYPE 1.—Max. voltage 200 v. Output 0.5 W. 10 / = post free. 


TYPE 2.—Max. voltage 150 v. Output 0.15 W. 8 | 6 post free. 


Both types have a resistance range of 5 megohms at zero to 500 ohms at 1,000 lux. Sen- 
sitive range is 400-800 mu. Supplied with specification, instructions and typical circuits. 


BURGLAR ALARM KITS £4/10/- Addis, exty 

points 7/6 each. 
All the components to make a foolproof burglar alarm system that can be applied to 
doors and windows to give instant and continuous warning on opening or even if wiring 
is cut. Based on professional types using a reed switch and magnet system which is 
simple to install and operate and undetectable when in place. Kit is supplied to safe- 
guard up to 4 entries, but an unlimited number of entries can be safeguarded for only 
2/6 per entry extra. Complete kit is supplied with full instructions for installation and 
operation, 


@ APNI Transducer Unit, 8/6. @ FILAMENT TRANSFORMERS, High 
@ IN70 Diode Germanium Point Contact quality drop-through type. Size: 3x 
Diode equivalent OA85. Max. reverse 2}x3tin. deep. Input: 200/250 volts 
voltage 115 v. Max. forward current A.C, 50 cycles. Output: 6.3 volts 
150 mA. Two for 2/6. centre tapped at 4 amps. New and 
@ WESTINGHOUSE SILICON DIODE. guaranteed, Tremendous bargain 


Type RCTD. Max. P.I.V. 1,000 R.M.S. offer, only 5/-. Post & Pkg. 2/-. 
330 v. Max. current 500 mA. 7/6. @ 120 VOLTS NEON M.B-C. Single base 
@ AR88 WAVECHANGE SWITCHES. contact. Six for 7/6. Post free. 
Ceramic wafers. Unused in original @ MAINS NEON S.B.C. Twin base con~ 
pack 10/-. Post & Pkg. 1/6. tact. Ten for 17/6. Post free. 
@ EDISWAN XA101 TRANSISTOR @ PIEZO CRYSTAL complete element 
(equivalent Mullard 0C45) two for 6)-. with ribbon contact leads. Ten for 12/6. 
@ AR88 KNOBS. 2}in. dia. Two for 6/-. Post paid. 


| operation of Dry Reed Switches. 


# hinged lid and acid resistant carrying strap. Size over- 


SERVICE 


CONTRO L TYPE 810226. Made by Hughes Aircraft Corp. 
Stator 11.8 v. Rotor 23.2 v. Mounting flange 


iam. lin. Length 2%in. Shaft 

TRANSFORMER ji in, int 5) fos 
CVNORO TYPE R2351-A. Made by Kearfott UBA 
-1-A. Made e: » U.S. As 

SYNCRO Ector tbe: 26 volts, 400 ee eae 
11. lts, 2-ph 0 5 iny 

R ESO LVE R dange lin: last were tdi "BO/- 22 
2in. Drive shaft diam. 0.12in. free 
GONTRO L-TYPE R110-2B-B. Made by Kearfott, U.S.A. 


2-phase, 400 c/s input which can be 115 volts 
MOTOR to each phase or 115 volts to ph-l, and 57.5 


volts to ph-2. Length overall Post 
50/ ™ free. 


2tin. Mounting flange diam. 1—in. Shaft diam, 
0.175in, 


MINIATURE SUBMERSIBLE 
WATER PUMP 10/6 ps: jrce 


For Aquaria, Table Fountains, Plant Humidity Control 


Totally enclosed in durable non-corrodible case, only 24in. long x 

Zin, dia. Weight 12 oz. Self-priming but runs totally submerged and will 

pump 1 pint per minute at 1it. head. Operates from 8-16 v. A.C.—absolutely 

sate, trouble-free supply that can be provided from the inexpensive transiormer listed 
below. Complete with spare valve and spring and fitted with 27in. leads. : 
STEP-DOWN TRANSFORMER ‘7/6. Post free. 5 

Works from any 200-240 v. A.C. mains supply and provides: output of 15 v. at 1 amp. 


7 Size 3}in. x 2tin. x 28in. high. 


X ‘arr. 
1/6 H.P. REVERSING MAINS MOTOR 40/-5'" 
English Electric 1,440 r.p.m. Wt. 16lb. Totally enclosed r _ 
capacitor start type employing heavy die-cast construc- 
tion. Suitable for flange mounting vertically or horizon- 
tally by tapped holes in integral mounting flange. Size 
overall (less spindles): 53in, long x 4fin. dia. Fitted with 
in, dia. by 14in. long drive shaft at front and }in. dia. x 
Zin. long drive shaft at rear. With capacitor and in- 
structions, tees Sak 


MINIATURE MAINS coi tont tools: iustraments 
INDICATOR LIGHTS 32°°"85,,i2 Sucve 
4 for 5/- post free fying Ieads ‘that requires only 
connection to switch, Small size and insulation permit simple fitting 


—just drill small hole in panel or tapé or clip to equpment., Current 
consumption negligible. New manufacture. 


EET NL SE EE BB aD ag RTE A EE 
DRY R E E D SWITCH ES Basically a pair of gold diffused reed contacts 


hermetically sealed in a glass tube filled with 
Sa inert gas. Contacts can be actuated by per- 
st ae a manent or electromagnets and so form ideal 
devices for a wonderful range of inexpensive devices such as burglar alarms, limit 
switches, position indicators, r.p.m. counters, night light controls, door bell switching, 
level controls, etc., ete. Reed switches have tremendous reliability factors and a working 
life of about 100 times that of micro-switches, and the uses to which they can be put is 
limited only by imagination. Each switch is supplied complete with specification, 
instructions and ideas information. 
Suitable magnets 1/- extra. 
Post 


REED SWITCH COILS 4/- 7: 


Specially manufactured to provide electro-magnetic 
Coil is simply pushed 
over glass tube envelope of switch and located round switch contacts. Size overall: 
gin. diam. x jin. long. Two types are available: Type 1—operates from any D.C. voltage 
from 1} to 6 volts; Type 2—operates from any D.C. voltage from 6 to 12 volts. Please 
state type required when ordering. a : 


ELECTRO/MECHANICAL COUNTERS 10/- 


Post & Pkg. 1/6. 


each, post free. 


Ultra modern, miniature style, precision made 
units reading 0-9999. Fitted with 300 ohm coil, — 
Size overall only 3$in. long x jin. square, In 
excellent guaranteed condition. 


REAR SEAT SPEAKER 
KIT FOR GARS 25-22 


free. 
A complete kit for adding a second speaker to 
your car radio plus-the facility of separate con- 
trol of output from either or both at the sound 
Ma level required. Kit consists of high quality 
7 x 4in. ellip fret, 3-position control with 

potentiometer to govern output level from each speaker, colour 
coded and partially connected wiring, and fuil instructions to add 
this de luxe accessory to your car without specialist skill. 
Complete kit, only 25/s, 


imu 


6-volt 40 Ampere Hour 
LEAD ACID BATTERIES 


A really superb quality battery with modern, soft 
separator units, built into a robust metal case with 


Carr. 
5]-+ 


all: 9 x. 4 x Qin. high. Unused 
and in perfectly stored condition. 


£1.0.0 


SEPTEMBER, 1964 


SEPTEMBER, 1964 
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on Tapes and Accessories. 


EQUIPMENT 8 ; EN- 


TRANT 


8 (Ex Govt.) 
s Heavy duty 
20 + waitts., 
all metal, 
15 ohms. 
| Dia. 15in., 
length 15in. 
(approx.). 
Brand new 
and boxed, 
£9. Carr. 
10/-. Ditto 
reconditioned, 
Carr. 10-/. 


£6/10/-. 


6 inch P.M. HEAVY 
DUTY SPEAKERS. 
Complete with line 
trans., in all steel 
blue-grey double 
grilled cabinet, 30/=. 
P. & P. 3/-. 

Ditto, with .10in. 
P.M. speaker, 39/6. 


Carr. 6/-. 

TRUVOX TANNOY 
LOUD HAILERS. 

With 180 ohm line 
transformer and condenser. 
ohms, handling capacity 8 watts. 


in slope-front wooden case, 80/-. 
Spare diaphrams available 12/6 each. 


COMPLETE P.A. SYSTEM 


Comprising Coutrol Unit, 4 Tannoy Loud 
hailers, microphone and headphones, etc. 
12v. D.C. operation. Low battery drain. 8 watts 
power output. The ideal system for mobile use, 
outdoor meetings, sports days, factories, garden 


Impedance 7} 
Complete 
Carr. 5/-. 


fetes, etc. Speakers can be spaced effectively 
over hundreds of yards. Guaranteed Brand New 
in sealed cartons. Price £10/10/-. Carriage 15/-. 
L.T. SUPPLY ACCUMULATORS available 
as follows: 

12 Volt. A.H. 50/-; 2 x 6 Volt. 20 A.H. 35/- 
Carriage extra. 


TRANSISTORISED ‘‘ BULL HORN ”’ 
gm Ideal 


ings, build- 
ing sites, 
etc, Range 
7up to 200 
ft. Simply 
press trig- 
ger switch 
and talk, 
Operates on 6 standard 14 v. 
batteries. Length 11fin, Weight 
only 24lb. PRICE £4/15/-. Com- 
plete with batteries and 
instructions. 


15 WATT TRANSISTOR POWER AMPLIFIER 
A new transistor Audio Frequency Amplifier 
of new modern design incorporating a number 
of additional practical features. Operates on 
12 volts. Power output 15 watts. Output 
impedance 25, 15 or 3.75 ohms. Inputs for 
mike and gram. Frequency response 100 c/s. 
to 10 ke/s. Incorporates on/off switch, volume 
control, tone control, pilot lamp. Complete 
in pale green hammer finish metal case, size 
6 xX 84 x 5fin.. Weight 44 1b. Made in 
England. Brand new and fully guaranteed. 
|All parts replaceable. ONLY £21. 


FIRST QUALITY 


other types available including “ SCOTCH,” ‘ ; 
“BASF,” “ Synchrotape,” etc. Send S.A.E. for our huge money-saving literature 
SPECIAL DISCOUNT FOR TAPE QUANTITIES. 


TAPE! 


9 

& FACTORY FRESH 

4 5in. Std. 600ft. Mylar 8/6 ‘*‘GEE’S§’?’ 

& 7in. Std. 1,200f. Mylar 12/6 § U P ER 

& 5in. L.P. 900ft. Acetate 10/- QUALITY 

2 5in. L.P. 9o0oft. Mylar 12/6 MESSAGE 
53in. L.P. 1,200ft. Acetate 12/6 S. 3in, 

8 53in. L.P. 1,200f. Mylar 15/- Std. 150ft. 3/9, 

@ 7in. L.P. 1,800ft. Acetate 15/- 3in. L.P. 300ft. 

Sa. 7in. L.P. 1,800ft. Mylar 20/—- 5/-; 3in. D.P. 

(3) 4in. D.P. G00ft. Acetate 9/- 400ft. 8/6. On 

P=] 5in. D.P. 1,200ft. Mylar 15/- brightly coloured 
53in. D.P. 1,800ft. Mylar 22/6 spools in neat 

2 7in D.P. 2,400ft. Mylar 25/= plastic cassettes. 

i=) Ideal for gifts 

6 FESO Where not stated, please add P. & P. 2/- of messages. 

& Seeilelesta a per order. (Orders over £3 post free.) Many 

Copem 


EMI,” 


ALL TRANSISTOR 
MODEL 
K8T. 
30 WATT 


100/250 
AC: 


CWER AMPLIFIER 


mains oper- i 

ation. Separate bass and a. 

treble controls, Output impedance 4-10 ohms 
transformerless. _ High and low impedance 
inputs for dynamic or crystal microphone and 
pick-up. Has 2 separate input channels and 2 
separate volume controls enabling input signals 
to be mixed or faded from one channel to 
the other. Size 92in. x 8 5/6in. x 3in. Complete 
with circuit diagram and full instructions. 
PRICE £26/10/-. P. & P. 5/-. 

Also model K2T as above but 15 watt output. 
PRICE £17/17/-. P. & P. 5/-. S.A.E. for leaflet. 


JASON TRANSISTOR AMPLIFIER 

200/250 v. 
A.C, mains 
opera- 
EREOO Tits 
Separate 
bass and 
treble con- 
trols. 10 


: Wace ¢ 
power output. 15 ohms out- 
put impedance. Inputs for Gramophone, Radio, 
Tape. Complete with circuit diagram and full 
instructions. Brand new with maker’s guaran- 
tee, Originally £22. OUR PRICE £14. Few only! 
DUAL IMPEDANCE SLIM 
‘ DYNAMIC MICRO- 
{~ PHONE. Model PA.46. 
7 Beautiful, professional-looking, 
With solidly cast, tapered slim 
f? . case. Heavy duty on-off slide 
f switch. Built-in transformer supplies 
dual unbalanced impedances—low 
600 ohms, high 50,000 ohms. Omni- 
directional when used vertically—car- 
dioid pattern when tilted. Complete 
with 5ft. plug-in cables. PRICE £4/4/-. 
P. & P. 2/6. 


STUDIO CRYSTAL MICRO- 
PHONE. Model PA.17. A fine 
quality all directional microphone 
witha 360° pick-up and the added 
power and sensitivity of. two 
individually shock mounted and 
phased crystal cartridges, giving 
maximum pickup from all sides. 
Overall size Vin. H.x3in. W. 
complete with 4ft. cable. PRICK 
$2/2/~, P. & P. 2/6. 

“ DYNA-SLIM *? MICROPHONE 
MODEL PA.43. Dynamic 50K high impedance 
microphone with on/off switch. Omnidirectional 
head. Length 8in., 14in. dia. tapered. Complete 
with cable and connector. 69/6. P. & P. 2/6. 

CRYSTAL MICROPHONE MODEL BM.3 
Three-way mike for hand, desk or floor stand use. 
Response 100-8,000 c/s. Sensitivity — 62 dB, 
Length 7in. Head dia. 1}in. Supplied with neck 
band, lead and standard jack plug. ONLY 
39/6. P. & P. 2/-. Table stand 12/6 extra. 
MICROPHONE FLOOR STAND (Telescopic). 
HEAVY Qin. dome, chromium base, chromium 
stand with screw top. Extends to approx, 6ft. 
55/-.. Carr. 5/-. 


WANTED FOR CASH!! 
Good quality modern P.A. Equipment, Test 
Equipment, Hi-Fi Equipment, what have you! 
Single items or quantities. Offers by return. 
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OUTSTANDING BUYS IN QUALITY MULTI- 
METERS 


100,000 o.p.v. MULTI-TESTER, Model 370-N. 
Incorporates 9.5 uA. basic meter, scale size 
4x 24in. Ranges D.C. volts, 8 ranges 100 mV. 
to 5 kv. D.C. amps., 7 ranges, 10 wA to 10 A. 
A.C. volts, 6 ranges 2.5 v. to 1 kv. Ohms 5 
ranges 0-50 megohms and 5 ranges 40 ohms 
to 400 K ohms. Overall size 7x5 x 2din. 
PRICE £14/14/-. 


EXTRA SPECIAL OFFER! 

20,000 o.p.v. MODEL C©.T.500. Ranges D.C. 
Volts 0-5,000 v. A.C. Volts 0-1,000 v. (10,000 
o.p.v.). D.C. Current 0-500 mA. Resistance 
0-12K-120K-1.2M-12M. ohms (by 2 1.5 v. 
internal batteries). Decibels —20 to +62 dB. 
Sizes 54x 14x 3hin. ONLY £5/5/-. 

All complete with test leads, battery, instruc- 
tions and fully-guaranteed. 


*POWERSTAT ’ 


VARIABLE 
TRANSFORMERS 
Input 230 volts 
50/60 cycles. Out- 
put 0-260 volts at 


9 amps. Fully 
shrouded. For 
bench or panel 


mounting. A robust 
job of outstanding 
quality and per- 
formance. Brand 
new and guaran- 
teed, £15. Car. 
7/6. Made in U.S.A. S 

AUTO TRANSFORMERS. Step up, step down, 
110/115, 220/230 v. Fully shrouded terminal 
block connectors. 150 w. 32/6; 300 w.-47/6; 
500 w. 67/6; 750 w. 77/6; 1,000 w. 90/-; 1,750 w. 
175/-. Carriage 5/- on each type. 

RCA PLATE TRANSFORMERS 190 to 250 v. 
primary 50-60 cycles. Secondary 1,500-0-1,500 
v. or 2,000-0-2,000 v. at 500 milliamps. Brand 
new and boxed £6/10/-, Carriage extra. 


COSSOR 1035 DOUBLE BEAM 
OSCILLOSCOPE 


A fine instrument in perfect condition and in 
good working order, £87/10/-. Carr. 30/-. Also 
1049 at £45. Carr. 30/-. 


EVERSHED & VIG- 
NOLES Series II. 
500 v. Megger in 
good cond, £18/18. 


DITTO. NEW 
with leather case 
£25. 


&VERSHED 
VIGNOLES 


MEGGER 
CIRCUIT TESTER (low 
reading ohm 
meter). 2 ranges 0-3, 0-30 ohm, Complete with 
leather case and test leads. As new, £6/6. Ditto 0- 
. 500, 100-5,000 ohms $6. 
1] EVERSHED & VIG- 
NOLES. Wee Megger 
500 w., with leather 
carrying case, good 
working order £15, 
Also 100 v., as above, 
£6/6/-. 
BRIDGE MEGGERS. 
Evershed and Vignoles 
Series 2, 500 v. Ac- 
curate working order, 
perfect condition, fully 
tested. Complete with 
leather case, £40. 
G.P.0. STANDARD 19in. HEAVY DUTY 
EQUIPMENT RACKS ; 
4ft. 6in. Channel Uprights, $4. Carr, 15/-. 
5ft. 6in. Angle Uprights, £4/10/-. Carr. 15/-. 
6ft. Channel Upright, £6. Carr. 20/-. 
7ft. Channel Upright, $7. Carr. 20/-. 
All with Heavy Duty Base. 


GEE bros. RADIO. 


15 LITTLE NEWPORT STREET, 


LONDON, W.C.2 GER. 6794/1453 


Open 9-6 Mon. to Fri. I p.m. Sat. 
Adjoining Leicester Square Tube. 
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Portable Transistor Sets 


Backed by Super After-Sales Service 


| POCKET FIVE | 


Covers Medium and Long Waves and Trawler Band, 
a feature usually found in only the most expensive 4 
radios. On test Home, Light, Luxembourg and many § 
Continental stations were received loud and clear. | =e 
Designed round supersensitive Ferrite Rod Aerial | ) 
and fine tone 2%in. moving coil speaker, built into 2 —* 
attractive black case with red speaker grille. Size 5} x = 
14x38}in. (Uses 1289 battery available anywhere.) 42/6 

Total cost of all parts now only P. & P. 3/-. 
Parts price list and easy build plans 1/6. 


[[RoaMER six] NEW! ! 


* 8stages—6 transistors and 2 diodes. & 6 waveband- 
+ Now with Philco micro-alloy R.F. transistors. 

Listen to stations half a world away with this 6 wave- 
band portable, Tunable on Medium and Long waves, 
Trawler Band and two Short waves. Sensitive ferrite 
rod aerial and telescopic aerial for short waves. 
Top grade transistors, 3-inch speaker, handsome case 
with gilt fittings. Size 7$ x 54 x l}in. > Extra band 
P, & P. 3/6. Parts price list for easier tuning of LUX. etc. £3 19 6 
and easy build plans 2/-. Total cost of all parts now only = - 


TRANSONA FIVE 


_————————————— neers 
* 7 Stages—5 transistors and 2 diodes, 
Covers M. and L. Waves and Trawler Bands, 
a feature usually found in only the most ex- 
pensive radios. On Test Home, Light, 208, 
and many Continental stations were received 
loud and clear. Designed round supersensi- 
tive Ferrite Rod Aerial] and new type fine 
tone super dynamic 2in. speaker, attractive 
case in grey plastic with red grille. Size 6} x 42x 1hin. approx. 
(Uses 1289 battery available anywhere) y 49 /¢ 
Total cost of all parts. NOW ONLY 
Parts price list and easy build plans 2/-. 


| SUPER SEVEN | 


Covers M. and L. Waves and Trawler Bands. The 
ideal radio for home, car or can be fitted with carrying 
strap for outdoor use. Completely portable— 
built-in ferrite rod aerial for wonderful reception. 
Special circuit incorporating 2 RF stages, push-pull 
output, 3in. speaker (will drive larger speaker). 
Size 74x5}x1tin. (Uses 9v. battery, available 


anywhere.) 
£3.19.6 


Total cost of all parts now only 
Pp. & P. 3/6. 


+ 7? Stages—5 tran- 
sistors and 2 diodes, 


P. & P. 3/6. 


%* 9 Stages—7 tran- 
sistors and 2 diodes. 


Parts price list and easy build plans 2)-. 


+ 8 stages—6 transistors and 2 diodes. 

A top performance receiver covering full M & LT 
Waves and Trawler Bands, High-grade approx. 3in, 
speaker makes listening a pleasure. Push-pull trans- 
formers for ample power. Ferrite rod aerial. Many 
stations listed in one evening including Luxembourg 
loud and clear. Attractive case in grey with red grille. 
Size 64x4}x1fin. (Uses PP4 battery available any= 


where.) 
Total cost of all parts 59/6 P. & P, 3/6. 
Parts price list and easy build plans 2/-. 


MELODY six | NEW!! 


* 8 stages—6 transistors and 2 diodes. Our latest 
completely portable transistor radio covering 
and L. waves. Incorporates pre-tagged circuit 
board, 3in. heavy duty speaker, top grade tran- 
sistors, volume control, tuning condenser, wave 
change slide switch, sensitive 6in, ferrite rod aerial. 
Push-pull output. Wonderful reception of B.B.C. 
Home and Light, 208, and many Continental sta- 
tions. Handsome leather look pocket size case, only 
63 x32 1fin. approx. with gilt speaker grille and hand and shoulder 

straps. Parts price list and easy build plans 2/-. Total cost of all parts 83 aA 


| ROAMER SEVEN Mk. Ill | 
Ueldvacbii cht eels hie Beal 


5 WAVEBAND PORTABLE OR CAR RADIO 
AMAZING PERFORMANCE AND SPECI- 


FICATION. ~% NOW WITH PHILCO MICRO- 
ALLOY R.F. TRANSISTORS. : 


* 9 stages—? transistors and 2 diodes. 

Covers M. and L. Waves, Trawler Band and two 

Short Waves to approx. 15 metres. Push-pull 

output for room-filling volume from rich toned 

heavy duty 5in. speaker. Air spaced ganged tuning 

condenser. Ferrite rod aerial for M. & L. Waves 

and telescopic aerial for 8. Waves. Real leather 

look case with gilt trim and shoulder and hand straps. Size x 4i 

The perfect portable and the ideal car radio, (Uses PP? battery stalled ) 
Total cost of all parts NOW ONLY £5 1 9 e 

Parts price list and easy build plans 3/-. 3 2 P. & P. 5/6. 


All components used in our receivers may be purchased separately if desired. Parts price 
lists and easy build plans supplied free with sets of parts or available separately at prices 


stated. OVERSEAS POST 10/- 
RADIO EXCHANGE 
61 HIGH STREET, BEDFORD Phone 2367 
Callers side entrance Barratts Shoe Shop 
Weekdays 9-5 p.m. Sats. 9-12.30 : 
. , = 
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for use with — 

general purpose 

oscilloscopes 
PRICE £110 


Ul-ddds 


NPN & PNP TRANSISTORS 
Veg versus Ie 


DIODES (ZENER, TUNNEL, 4 LAYERS etc.) 


Vee Versus le 
FORWARD & REVERSE DIODE CHARACTERISTICS 
SELECTION OF MATCHED PAIRS 


lceo lees Vsat Vceo & Veso 
BUILT IN CALIBRATION FACILITIES 


Radar & Communication Instruments Division| 
ELLIOTT BROTHERS (LONDON) LIMITED 
Wigton Gardens, Stanmore, Middlesex 


Ly A Member of the Elliott-Automation Group 
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ee UE OE 
a place for everything 


POPULAR” 12A DRAWER UNIT — 


The perfect unit for the storage of nuts, bolts, valves, ; 
etc. Free delivery on mainland. Money refunded if 
not satisfied. Overall size 35in. wide x Yin. high x 12in. 
deep. 12 steel drawers 5zin. x 3in. x 10gin. [2 free 
dividers, and identification cards. Only heavy gauge 
steel used, stove enamelled dark green. 


£4 A 1 5 S O Cash with order. 


Many other units available, including storage bins and 
adjustable steel shelving. Write for free illustrated 
catalogue. 


N. C. BROWN LTD., 


(Dept. E29) Eagle Steelworks, Heywood, Lancs. Tel: 69018 ; 
LONDON: (Dept. E29) 5/6, Staple Inn, W.C.1. Tel: HOL 5223 
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vine Sanne 
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SOUTH SUPPLIES 


(ELECTRICAL) 


POST ORDERS TO OLD KENT RD. ADDRESS 


EECO 4-Channel Transistorised 
MICROPHONE MIXER 


Give all your recerdiags that professional 
touch. The Eece mixer allows you to 
mix 4 signals sueh aa Mic., tape; records 
and tuner into 4 single eutput. Wonderful 
for groups, amatemr recorders, etc. 

Guaranteed to give hours of pleasure. 


FAMOUS MAKE 

AMPS. AND PRE-AMPS. 

at Vastly Reduced Prices 
3-4 watts, £4/15/-; 4-5 watts, £5/7/6; 
6/5 Stereo, £11/5/-; 10 watts, with 
separate pre-amp., £14/3/6; 30 watts, 
£15/2/6; 50 watta, (14/3; Tremolo 
unit, £3/15/6; tape pre-amp., £8/10/-. 

Miniature Push-Pull Audio 

AMPLIFIER 

4-transistor, output 200 m.w., low and 
high gain, inputs to te 3Q speaker, 
Wonderful value, 31/6. P. & P. 2Q/-. 
Complete with operating instructions, 


A GENUINE 4-AMP. 
BATTERY CHARGER 
for only 45/- P. & P. 4/6, 


Made in England to our ewn specification 
and fully guaranteed. 

High-Low-Med. Chamge Rate. 6 v. or 
12 v. Selector Plug. 200/50 v. Mains 
Selector Plug. 4 amp. cartridge fuse 
protection, complete with mains lead, 
charging lead, amd crec. clips. 


Maxwell Battery Charger 
For your PPS transistor radios, works 
direct from the mains. Qur Price 15/6 
plus 9d. P. & P. 


HIGH IMPEDANCE 
HEADSETS 

2,000Q or 4,000Q. Lightweight. 
earpieces. 13/6. P. & P. 2/6. 

VANTONE MAINS RADIOS 


5-valve 
guperhet 
with  built- 
in Ferrite 
tuning bar, 


£3/15/- 


plus P. & P. 
3/9. Fully 
guaranteed. 
This ee ‘little radio will receive 
all stations on med./wave loud and clear 
inc. Luxembourg. Ideal for bedrooms, 
kitchens, or as a second mains radio. 


INTERCOM/BABY ALARM 
Fully Transistorised 


Cream 


Size 4 x 24 x lin. Complete with 
60ft. of twin flex. P.P.3. batt. Push to 
call on sub station, Push to talk on master 
and vol. control. Our price 55/6. 
PL& P. 2/6. 

625 


The Silver Ribbon 
INDOOR AERIAL 


Also for 405, 
ITV — BBC 
and F,M. Com- 
plete with 
co-ax. plug. 

ia B.& Pe 


WIRELESS WORLD 


LTD. 


95, OLD KENT RD. S.E.1 
72, BOROUGH HIGH ST. S.E.1 HOP 2125 
90, HIGH ST., EDGWARE. 
17, WOODFORD AVE., ILFORD CRE 4815 
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BER 5810 


EDG 6751 


TECH. MODEL PV-58 VACUUM TUBE 


VOLTMETER 


Finest design for stable and accurate measurement, 
1% tolerance on all resistors. Large design 4in, 
200 a. meter for accurate readings 11 megohm 


input. 
Ranges: 
— D.C.V. 0-1.5-5-15-50-150-500-1,500 vv. 
+ D.C.V. 0-1.5-5-15-50-150-500-1,500 v. 
A.C.V. 0-1.5-5-15-50-150-500-1,500 v. R.M.S. 
0-1.4-4-14-40-140-400-1, 400- 4,000 P.P. 


Resistance, 2 ohms to 1,000 megohm, 
Decibels. —10 db. to +65 db. 
Operation. 220/240 v..A.C. Size Jin. x 43in. x 4in. 


Hach tester is supplied brand new and fully guaranteed complete with B. H.T. probe 
and operating instructions. 


The finest value in tester available at only $12 / 19 /| 6 Complete. 


EECO MODEL S.E.100 TRANSISTORIZED 
VARIABLE D.C. POWER SUPPLY 


METER RANGES 

Volt. 0-20 V.D.C. 

Current 0-20 mA. 
0-200 mA. 


Maximum Current Cap. 0-10 v.200m4A. Intermittent. 0-20 v. 150 mA. continuously. 
Impedance Source. Current position. 3.3 ohms. Voltage position 0.2 ohms. 
Power Input. 220/240 v. Size 6in. x 3%in. x 23in, 

Fuse, 0.5 amp., slow blow, in D.C. circuit. 


The extremely wide variable voltage range, low A.C. ripple and source impedance of 
the S.E.100 makes it a most satisfactory power supply to operate transistor radios, 
hearing aids, pre-amplifiers, instruments and other electronic devices under repair. 
The 8.E. 100 can be used in television and radio servicing, as an A.V.C. or A.G.C. 
voltage source as a D.C, filament supply, operate relays, recharge small batteries and 
light electro plating as in dentistry. 


£6/10/0 P. & P. 4/6. Fully guaranteed and complete with test lead, croc. 


P. & P. 3/6 ex. 


Voltage Range 
0-20 volts. 
Continuously variable. 


clips and operating imstructions, 
——=| EECO MODEL UD80!I 
DYNAMIC MICROPHONE 
DUAL IMPEDANCE (6000, 50 kQ) 

Frequency Characteristics. 100Q 14,000 e/s., 15 db, 

Sensitivity, —75idb + 3db at 600Q. —55 db + 3db at 50kQ 0db= 
Directionality. Uni-directional (50Q 7,000 c/s. over 15 db at 180°), This is a new and 
high elass dynamic uni-directional microphone very high in sensitivity and excellent 
in frequency characteristics, maintains high stability even against poor ambient con- 
ditions, £9/1 0/0 P. & P. 3/6. Complete with 12ft. twin screened mic. cable, fully 


(FZ UNI-DIRECTIONAL 
1 y./u bar. 
guaranteed, 


EECO MODEL MS4 DM 260 
FLOORSTAND DYNAMIC 
MIC. 


Height fully open 55hin. Fully 
closed 33in. Three sections, 
fully telescopic. in. or fin. 
mic. adaptor. 


Sub - miniature 
type, complete 


with stand, 
39/6 ea. P, & P.. 5/-. 52/6 
Heavy cast iron base, Won- 
derful value. P. & P. 2/- 
MC 110 MD [75 GAY 
CRYSTAL DYNAMIC TD D 
MIC. MIC. a 
With on/off 
switch and hoi- I di 50 KQ. 
lax. Balle Bencitivity: 55 db a 45/- 


chrome finish. 


26/6 5 )5° 


at 1,000, non-direc- 
tional, latest Amer- 
ican design. 


EECO GUITAR MICROPHONES 


Model GP10. Clip or 

: fe Model G.P.14A, f 
fir A * ri or 

Poe Pp. Ta 12/6 EF’ hole guitars, with 


volume tone control, 
and guard ars 


£3/5/-. P. & P. 3/-, 


Model GP12A. For “F” 
hole guitars, with volume 
and tone controls. 


£2/10/-. P. & P. 2/6. 


Model G,.P.13. For 
“FEF” hole guitars, but 
with two microphones, 
two volume controls, 
and one tone control. 


£4/10/-. P. & P.4/-. 


Model G.P.22A. For 
“O” hole guitars, 
with volume and tone 
controls £2/10/-. 
P..4& PF. 26. 
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EECO MODEL S.E.37B 
Push button, 20,000 
O.P.V. Test Meter. 
D.C. Volts: 


Current : 
0-50 mA., 10 mA, 50 mA. 
Resistance: 0-5 kQ-500 kQ-5. MQ. 
Inductance: 50 H.—5,000 H. 
Capacitance: 150 pF-0.02 pF. 

-B.: —20Q + 22.D.B., 209, 36 DB. 
THE SIMPLEST AND MOST EFFICIENT 
METER ON THE MARKET AT £££’s 
BELOW ITS TRUE VALUE. 


EECO MODEL S.E.550 
: 100,000 O.P.V. 
PROFESSIONAL 
TEST METER. 

Highest Accuracy: 
3% on D.C.V.— 


P. & P. 2/6. 


D.C. ‘Volts: 0-0.5- 
2.5-10-50-250 at 
100,000 O.P.V. 0- 
500-1,000 at 35,000 
OPV. 

A.C. Volts: 0-2.5- 
10-50-250-1,000: at 


12,5uu V.P.V. 

D.C. Amps.: 0-10 ya. at 500 mV. 0-250 
[a.-2.5 mA,-250 mA.-10 at. 150 mA, 
Resistance: 0.20 m.-2 m.-200 k.-20 k. 160 
k.-16 k.-160Q. Centre scale. 

Decibels: —20 to 62 (0 db = 0.775 v.). 


£7.19.0  v.cP. 3). 


MULTI METER BARGAIN 
MODEL TK20A 

1,000 O.P.V. on both A.C. and D.C, 

A.C, and D.C, volts.: 0-15, 0-150, 0-1,000 v. 

D.C. Current: 0-150 mA, 

Resistance: 0-100 k. 

Size: 3Zin. x 24im. x I}in. 

Meter Size: 24in. x 1#in. 

Complete with test prods and battery. 

Wonderful value at 31/6, plus 1/6 P. & P. 


AMERICAN RECORDING 
PES 


TA 
Bins (Stnd. 1600 teaches 9/6 
Bins) TAP)” ‘Q00E su sB ake Clok 12/- 
bine Ps, 1, 200Rtic ese AS/e 
Bhim: E.Ps, 3,200fbe c,h k wc. coe 15/- 
Minis stad: 4b, 200i einaee ae ees 15/- 
Vink; EPS) /B00Hite conn ee 17/6 
Wins DvP.) /2;400f6.s satu seein 25/6 


The Quality American Recording Tape 
with 100% Guarantee. Try it yourself. 


ELAC SPEAKER OFFER 


in. <SPEaKer’ aic\sie/opisiare ve alais 9 elie 8/6 
Gin Speaker ze c\aalet leloiel o/saster Mie tatsta 11/- 
Stal, Speaker 's\. .icis.c)s:0e sipiajwan cies 11/- 
7” x 4” Speaker 11/- 
4in. Rola Celestion 9/6 


P. & P. 3/-. 


EXTENSION SPEAKERS 
IN CABINETS 

Jin. x 4in,, 2-tone modern 
design with vol. control, Sol 8in., with 
vol. control, 35/-. P. e P. 4/6. 


TRANSISTOR RADIO EXT. 
Speaker in handsome wood finish cabinet. 
Complete with ext. lead, 2.5 mm. and 
3.5 mm. plug to fit any type radio. 22/6. 
P. & P. 1/6. 

5IN. EXT. SPEAKER 
In beautiful coloured plywood cabinet. 
29/6. P. & P. 2/6. Bin cabinet ext. 
speaker, 22/6, P..& P. 
8in. cabinet ext. ial with volume 
control, 35/6. P. & P. 3/6. 


PERSONAL CALLERS ONLY 
2ft. Slimline fluorescent batten with tube 


5in., 25/-. 


43/6. 

4%t. Slimline fluorescent batten with 
tube, 45/6. 

5ft. Slimline fluorescent batten with 
tube, 56/9. 

2ft., 4ft. and 5ft. tubes, 9/6 each. 

40 ‘watt circular ringolites with fancy 
glass shade, 79/6. 

80 watt circular ringolites with fancy 
glass shade, 5/19/6. 

Spare 40 watt, circ. tubes, 32/6. 

Spare 80 watt circ. tubes 42/-, 


Acos 45 
Die cast, hand shaped body. Special offer, 
15/6 plus P. & P, 2/6. 


TELEPHONE PICK UP 
For use with any type tape recorder, 
wonderful value, 5/9. Post paid. 


AT 


DEMONSTRATION. STUDIOS 
Hear and compare the very latest 


HI-Fl EQUIPMENT 


Visit our spacious showrooms at 33 Tottenham Court Road or 207 

Edgware Road, whichever is most convenient. In our Demonstration 

Studios you can see, examine, hear and compare the very latest products 
in the realm of high-fidelity reproduction. 


TAPE RECORDERS @ TAPE DECKS @ MIiCRO- 
PHONES @ AMPLIFIERS @ CONTROL UNITS @ AM/FM 
TUNERS @ RECORD PLAYERS @ AUTOCHANGERS @ 
TRANSCRIPTION TURNTABLES @ PICK-UPS 
@ LOUDSPEAKERS @ SPEAKER SYSTEMS @ CABINETS 
AND ENCLOSURES @ TRANSISTOR RADIOS. 

If you cannot pay us a visit please sent us details of your choice of equipment and we 
shall be pleased to quote. See Complete Systems. 


RECORD PLAYERS 
4-SPEED AUTO-CHANGERS 


LASKY’S CAN NOW OFFER 
d SCOOP! gsr. AUTOCHANGERS AT 
LOWEST EVER PRICES ! 


All brand new and fully guaranteed—complete with 
cartridge and stylus. 


AIA hid nat weet eh Cane £319 6 
UA16 4-speed mains model.......+++ £419 6 
UA14 4-speed 9 vy. battery operated £519 6 
WAQO 4-speed sweats cae eee meee 19 6 


Add 5/- P. & P. on each. 


GARRARD 

COLLARO Studio C60 wired Auto-Slim Mono —.....ee-ee Creat £610 0 
for stereo monaural p.u. Auto-Slim Stereo... ss eee eee eee £710 0 

£619 6 Auto-Slim Mono Plug-in head .... £7 7 «0 
MAGNAVOX-COLLARO lat- Auto-Slim De Luxe Mono AT6 .... £11 9 O 
est model. 4-speed Stereo Auto-Slim De Luxe Stereo AT6 £12 5 O 
Autochanger. Fitted  dia- Lab. Model ‘‘ A’”’ Mono «........-. £19 1 0 
mond stylus and record dust Lab. Model ‘‘ A” Stereo ....-- + £2010 0 
cleaning attachment Stereo 3000LM with stereo cartridge..... r £11 11 11 

£7 Postage on all above 5/-. 


TRANSCRIPTION MOTORS SINGLE PLAYERS 


GARRARD 4BF, stereo or ote 19° 8 ‘Muito. start. and” stop. With pick-up 
GARRARD 301 £20 12 0 and crystal cartridge. 
GARRARD 301 (Strobe) £22 0 O| GARRARD T.A. Mk. If Mono 
GARRARD A with GCS .. £1914 0 37 3 
GARRARD ith EV26A 
poe renin Ves ts 10 S GARRARD SRP10 latest model single 
BRAUN PC4L Stereo £12 9 6 player with G.C.8........, £5 911 
EA em 1 A E.M.I, 4-speed STEREO.... £819 6 
Craftsman JID) 3... : £2219 6 COLLARO JUNIOR 4-speed motor 
Model Bi wie sicie are arses 25 QO | and pick-Wp see eee eens eeeee /6 
Nee ae Re Ds Se ant h ate 18 : 6 volt battery version, 4-speed with 
TENOO-GL0esjcuseseus £27 9 4 Pick-UP wee eee erect eee ee 9/6 
NG wines St 5 5A All cther current models available. 
Carr. and Ins. on each 5/- extra. Postage on all above 5/- extra. 


LAST FEW ONLY—cOLLARO 4TR 200 Transcription Motor and Turn- 
table. New and unused—listed at 17 gns. LASKY’S PRICE £9/19/6. Carr. & P. 5/-. 


EMI 4-SPEED RECORD PLAYER 


New, unused and individually boxed fitted with light- 
weight pick-up with ACOS G.P. 73/2 stereo cartridge. 
Cabinet space required 13} x12} x4tin. <A 9in. metal 
turntable is fitted. For use on 200/250 volt A.C. Mains 
with Auto-stop. The stereo cartridge will play all types 0 
Mono Records, 78s, L.P.s, etc. but if desired a G.P. 
67 LP/78 Mono cartridge will be supplied in lieu of the 
GP73 at no difference in cost. 


LASKY’S PRICE 79/6 


P. & P. 3/6. 


A ‘Privilege Parcel?’ allows you to purchase the Audio System of your choice at a 
worth-while cash saving. We shall be pleased to quote our ‘* Privilege Parcel ’’ Prices 
for any selection of equipment of your own choice. Send us details of your requirements, 
H.P. Terms can be arranged on Privilege Parcels. 


HI-Fl FURNITURE 
by [RECORD (iQ Gy 


The full range of Record Housing equipment 
cabinets, speaker enclosures, etc., stocked. 
Delivered anywhere. Catalogue FREE on 
request. 


LASKY'S FOR ALL 
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WIRELESS WORLD 


London's Largest Stocks of 


THE HOME OF HI-FI 


COMPLETE MONO/STEREO SYSTEMS TO YOUR SPEC. 
LASKY’S 


SEPTEMBER, 1964 


PRIVILEGE PARCEL 
THE BH-14 HI-Fl MONO AMPLIFIER KIT 


High quality 14 watt output power 
amplifier with bass, treble and 
separate volume controls on each 
input. Inputs: 1-5 m/v.; 2-40 m/v. 
Output impedance 3 or 15 ohms. 
5 yalves—line-up: 2 x ELS84, 1 x 
EF86, ECC83 and EZ81. Frequency 
response 15 c/s.—20 Ke/s. Ideal for 
the discerning Hi-Fi enthusiast or as 
guitar amp. Gold hammer finish with 
distinctive Perspex front - panel. 
Complete kit of parts with detailed 
construction data. 


MAY BE 9 GN POST FREE. Insurance 
BUILT FOR " -pook available sep. 1/6. 
AVAILABLE READY BUILT AND TESTED. 


ARMSTRONG — ; 
EQUIPMENT 


We stock all the latest models by 
this famous manufacturer. 


PRICES. 


Ulustrated: Model 227M—AM/FM 

Tuner Amplifier. 

A.F.208 7 ae ek etee £21/4/- 

Model 227M ....... . £83/18/- 

Model 223 0o0...05 Se see £28/15/- 

Stereo BB) as ieee eee £29/18/- 

Model 227......+--++9- £48/15/- 

Model 226 ......--0005 £56/-/- 

Model 222 Amp. £27/10/- 8.9.35 MKe-ID ater en peas ..» $25/12/- 
Model 224........505> £22/10/- A.20 Stereo Amp. 5..-+-+++++% £23/12/6 
UA CiS oi iealapairnel .. £17/19/- P.C.U. 25 Stereo Pre-amp....... £21/-/- 
UA Dajan een eee a eee £20/8/- H.P. Terms available. 


HUGE PURCHASE OFFER 


All Brand New and Unused in perfect working order. 
Supplied complete with crystal microphone, reel of tape and empty spool, also screened 
jJead for recording from radio, pick-up, etc. The following specifications are common 
to all three models: Tone Control, Visual Recording Indicator. Inputs: Microphone, 
Radio, Record-Player, Radiogram, Telephone Adaptor, Fully Automatic Erase. 
Facilities: Fast spooling, forward and reverse. Valves: Latest Mullard Miniature 
types. Rectifier: S.T.C. or Westinghouse Metal Rectifier. Loudspeaker: Standard 
3 ohm with extension speaker socket. Microphone: new super sensitive crystal in the 
new easy to hold microphone case. Carrying Case: Portable case with detachable 
lid, harmonising gold trim and automatic safety locks. Storage cubby for micro- 
phone and accessories. Covered in new type washable scratch resistant Vinyl. 
Size for Models A and B: 14} x 14 x 6hin. Size for Models C & D: 14 x 124 & Ghin. 
MODEL A Studio Deck; Four Track. Speeds: 1%, 3} and 7} i.p.s. Spool 
capacity: 7in. Wow and flutter: Less than 0.15% total. Playing 
Times: up to 18 hours. Frequency Response: 12,000 c.p.s. at 7% ip.s. 
200-250 yv. 50 c/s A.C. Output 3 watts. ‘ 


LASKY’S PRICE 27 GNS. 


MODEL Studio Deck, Two Track. Specification as for Four Track model 
above, except that this is fitted with Two Track Studio Tape Deck. 
Maximum Playing Time: up to 9 hours from one reel of tape. 


LASKY § P R IC E 25 GNS. Carriage and Insurance 15)- extra, 


MOD EL C speed, 3} ip.s. Freq. response 10,000 ¢.p.s.. at 33 ip.s. Spool 
capacity: 53in. Mains voltage: 200-250 v. 50/60 c/s. A.C. Wow and flutter: Less than 
0.2% total. Output: 3 watts. Playing time: up to 3 hours. 


LAS KY ‘ § P R | C E 18 GNS. Carriage and Insurance 15/- extra. 


MODEL D Fitted with B.S.R. Four Track Deck—otherwise same specification 
as the Model C—but maximum playing time increased up to 6 hrs. 


LASKY’S PRICE 24 GNS. 


H.P. Terms are available on the above models. 


TAPE DECK MOTORS Motors for the Collaro 


Studio Deck—new and 
unused. 200-250 v. A.C. Take-up and rewind. Listed at £2/5/- each. 


LASKY’S PRICE 14/11 each ~ v.er.2i0. 


State motor required when ordering. 


Carriage and Insurance 15/- extra. 


Carriage & Insurance 16/- extra. 


High quality tape deck capstan motor made by E.M.1. Holland. Bi-directional. Size: 


4in. = x Qin. high, lin. x jin. ie LASKY’S PRICE 19/11. ee 
HI-FI] TAPE RECORDER HEADS {1% Jor fe 


cord Play. Low im- 
pedance erase. Upper or lower track. LASKY’S PRICE 29/6. Post free per pair. Stat 


track required when ordering. e 
MARRIOTT “* X” Type 3-track heads. LASKY’S PRICE 4:GNS. pair. 
}-track heads Record/Play and Erase 59/6 pair. MICHIGAN }-trac 


heads 5 GNS. pair. BOGEN }-track heads 7 GNS. pair. 
Full seale deflection 1 mA, Scaled 


PANEL METER 1 to 10 and “ Record Level.’’ 


Flush mounting—plastic construction. Easy to read, Size: 2{in. sq. 
x lin. deep. 


LASKY’S PRICE 19/6. 


” 


Pie Pa l]6. 


Mains Voltage:. 


Fitted with B.S.R. Deck, two-track version. Specification: Single © 


Ce en a ee ae ee ae ee ee eR | 
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Audio Equipment & Components 


& TAPE RECORDERS 


ip) alt= FINEST RANGE OF 


STUDIO AND TRANSISTORISED PORTABLES 
CONSTRUCTORS BARGAIN 


THE NEW “KUBA” CONTINENTAL AM/FM 
STEREO 

RADIOGRAM 

CHASSIS 


Long, ntedium and short 
waveband coverage, plus 
VALE. /F.M. Piano 
$e) i 8 key wavechange. Sep- 

5 Pore S80 OOH arate flywheel.tuning on 
A.M. and F.M. Baas, treble and balance controls. Magic-eye tuning indicator. Fer- 
rite rod aerial. The very latest printed circuitry. Provision for multiflex. 5 valves: 
line-up: ECC85, ECH801, ECC83, ELL80, EAF801. Full vision tuning scale size 21 x 
6in. Overall dimensions 21 x 64 x 8in. Made to the very highest standards. 


LASKY’S PRICE 291 GNS. Carriage and insurance 12/6 extra. 


MONO/STEREO 


, LAFAYETTE PA-400 


UNI-DIRECTIONAL DYNAMIC MIGROPHONE 
Superbly made and finished. 
Frequency range 50-1,500 e/s. 
satin chrome and matt black finish, Complete with lead. 


Dual impedance 6009 : 50KQ. 
Diecast body with adjustable elbow, 


55 dB (50 KQ). Non directional. 
in satin chrome and matt black, 
able table stand and lead. 


LASKY’S PRICE 11 GNS. ». « p. 90. 


LASKY’S PRICE 11 GNS. ». «v. 2. 
AIWA DM-51 re 


DYNAMIC STICK MICROPHONE WITH BASE 
Available with 50 KQ, 600Q, or 359 impedance. 
quency 50-1,500 c/s. Sensitivity: 75 dB (600Q and 35Q)— 

Beautifully finished 
Complete with remoy- 


Fre- 


JASON KITS 


High quality  con- 

struction kits for the 

discerning Hi-Fi en- 

thusiast. 

TUNER KITS 

FMT1. Can be built complete for £6/15/-. 

P. & P. 2/6 extra, 

FMT2. Caz be built complete for £1012 0. P. & P. 4/- extra. 
FMT3. Can be built complete for 12 5 O° P. & P. 4/- extra. 
Mercury II, Can be built complete for £10 12 6. P. & P. 2/6 extra. 
ITV2. Can be built complete for £15 10 0. P. & P. 4/- extra. 
JTL Stereo tape iwk-camp. kit ...... 22 P. & P, 4/- extra. 


Using the famous Collaro “STUDIO” deck and MARTIN 
pre-assembled amplifiers 2- or 4-track models. 


COLLARO STUDIO TAPE DECK. 


Latest model 3 speed, 3 motors. Take 7in. reels, Fitted with half-track heads, 
LASKY’S PRICE £10/10/-. New and Unused. Carr, & Pack. 7/6. 


COLLARO STUDIO TAPE DECK. as above but fitted with the latest 
quarter-track heads. LASKY’S PRICE £13/19/6. Carr. & Pack. 7/6. 


MARTIN TAPE RECORDER AMPS. Designed for use with Collaro 


Studio Tape Deck. Im sub-assemblies for immediate installation. 6-valve circuit. Com- 
prehensive instructieus make final assembly as simple as possible. Everything supplied 
including valves, etc. Monitoring facilities. 3-ohm output, speed equalising, etc. For 
200-250 v. A.C. maans, 

PRICES j-track Medel £11/11/-. 3-track Model $12/12/-. P. & P, 2/6. 
Portable carryimg case designed to take the Collaro Studio Tape Deck and the Martin 
Tape Amplifier, Fitted with 9x din. speaker. Price complete with speaker £5/5/-. 


P. & P. 5/-. A 
FAMOUS MAKE TAPE DECKS 
MODEL R7 BY WELL-KNOWN BRITISH MANUFACTURER 


Two speeds—3} and 7} i.p.s.; three high qua ity 
motors, Will recerd and replay IN BOTH DIREC- 
TIONS. Fast forward and rewind. Supplied less 
heads, space is provided for fitting 4 heads of any 
type, to give fw working in both directions on 
either 1, 2 or 4 track. Unit plate size 13 x 1ldin., 
depth below top of plates 5}in. Will take Tin. 
spools. Tape pesition counter fitted. For 200- 
250 volt 50 c.p.s, mains. Two-tone grey finish, 
Perfect order. Supplied less heads. 


LASKY’ $ PRI t F £9.1 9.6 Pectnpee Packing 10/6 extra. 
NEW! MARTIN TRANSISTORISED AUDIOKITS 


NOW AVAILABLE! 8 UNIT KITS OFFERING THE HI-FI 
ENTHUSIAST A NEW QUALITY CONSTRUCTION TECHNIQUE 
Using specially developed circuits, the very latest transistors and printed circuits— 
these kits are all fully checked and tested before leaving the factory. Although the kits 
are basically desigmed for use together the pre-amplifier and mixer stages may be used 

to great advantage with existing valve or transistor equipment. 

KIT 1. 5-stage Matching Input Selector Unit LASKY’S PRICE 4'7/6. 

KIT 2, Pre-amplifier with volume control LASKY’S PRICE 37/6. 

KIT 3, 3-Channed Mixer with plug-in adaptors for 
individually matching each circuit. Adaptors 
8/6 each 


LASKY’S PRICE '79/6. 
LASKY’S PRICE 62/6. 


KIT 4, Pre-amplifier with tone/volume control stages 

KIT 5. 10 and 3 watt Main Amplifier .............. LASKY’S PRICE £5/12/6. 
KIT 6, Power supply converter unit ..........-... LASKY’S PRICE 52/6. 
KIT 7.-'15 ohm version of Kit 5 ......5....--.000. LASKY’S PRICE £6/12/6. 
KIT 8, Power supply for Kit 7 ..........-.-...45 LASKY’S PRICE £2/15/-. 


LASKY’'S FOR D.I co 


BM-3. High impedance crystal stick microphone, with 


removable base and muting switch. 
enamel and chrome. 


Finished in black 
Complete with lead, neck harness and stand adaptor. 


LASKY’S PRICE 39/6. P. & P. 2/6. Heavy matching table base, 12/6. P. & P. 2/6 


DM-304 Dual impedance dynamic with 
on/off switch. Satin chrome’ finish. 
Complete with lead. 

LASKY’S PRICE 89/6. P. & P. 2/6, 


ACOS CRYSTAL STICK MIC. Type 
MIC. 39/1, complete with cable. List 
£5/5/-. LASKY’S PRICE 32/6. Post free, 


DX-29. High imp. Dynamic mic. Die 
cast metal pencil body. Complete with 
stand and lead. 

LASKY’S PRICE 59/6. P. & P. 2/6. 


tube. Listed at £8/15/-. 


MODEL yini, 59/6 *,&?- 


SPECIAL OFFER 


density 17,000 gauss. 
12 gns. Limited stock, 


LASKY’S PRICE £6/19/6 p. « p. »:-. 


TYPE 8CX1 8” HI-FI SPEAKER 
Power handling 10 watts, 15Q imp. 


LASKY’S PRICE 6 GNS. >. « v. 5). 


FILM INDUSTRIES TYPE M3 RIBBON MICROPHONE. New and unused. 
Low imp. Complete with 12ft. twin screen cable and 4in, stay-put flexible 


LASKY’S PRICE £6/19/6 P. & P. 2/6. 
Heavy metal table base for above 10/- extra. 


THE HARROW TRANSISTORISED 
MICROPHONE MIXER 


Will mix 4 high impedance channels: mikes, tape, 
rec’s., tuners, grams., ete. 
Neatly styled, size only 6in. x 2tin. x 2tin. 
dard jack sockets. 
full circuit dia., and operating instructions. 


12” FANE DUAL CONE 
HI-FI SPEAKER 


Type 122/17A, Power handling 25 watts—15 ohms imp. Flux 
Special Anisotropic magnet, 


DX-62. High. impedance dynamic with 
on/off switch. Chrome/enamel finish- 
Complete with lead. 

LASKY’S PRICE 89/6. P. & P. 2/6. 
DF-1. Miniature dynamic stick. Size 
only 3}in. long x 3in. Two-tone enamel 
finish, Complete with lead and clip on 
stand, 

LASKY’S PRICE 52/6. P. & P. 2/6. 
DM-13. High impedance dynamic. 
Directonal. With on/off switch. Satin 
chrome finish. Complete with lead. 
LASKY’S PRICE £5/5/-. P. & P. 2/6, 


9 v. battery operated. 
Stan- 
Complete with PP3 battery, 


MODEL ,f™ 72/6 *..”- 


Listed at 


THE NEW STUDIO RANGE OF CELESTION HI-FI 


SPEAKERS NOW IN STOCK. 


CIAL 
DEAC 


CELLS 


12 x lin. 


VARIABLE CROSSOVER 


THE HARROW CV 1. 
Woofer and Tweeter. 
4in. < 2$in. x Ltin. 


LASKY’S PRICE 22/6 ». « v.16. 
INTEREST 


RECHARGEABLE NICKEL CADMIUM 


Gives. variable volume control of 
Strong metal construction. Size 
Screw tag connections, 


ITEMS! 


Rating 1,22 v. 3.5 A.H. at 10 hour rate. 1,001 uses for model makers, 
miniature electronic equipment, portable radios and tape. recs., 
trans receivers, photo flash, etc. 
Listed at 35/- each, 
LASKY’S PRICE 15/- each. 


Hermetically sealed. Size 3}x 


POST FREE. BANK of 9, 79/6. 


Sin. x. Qin. x 2Qtin, 
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THE HARROW POWER PACK 


Battery eliminator for portable radios, etc. 
radio to A.C, mains. Replaces 4} v., 6 v. and 9 v. batts, 


Converts your battery 
Size only 


B® LASKY’S PRICE 29/6 >. « » 
RUCTION BARGAINS 
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P.T.0; FOR 
MORE NEWS 


WIRELESS WORLD 


For The Finest Value and 


TRANSISTOR RECEIVERS & 


THE WIDEST RANGE AVAILABLE TODAY FOR HOME CON- 
STRUCTION OR READY BUILT TO HIGHEST STANDARDS 


SEPTEMBER, 1964 


We consider our Construction Parcels to be the finest value available on the home construction market. If on receipt you feel 
not competent to build the set, you may return it as received within 7 days, when the sum paid will be refunded less postage. 


TRANSISTOR PORTABLES 
THE SKYROVER AND SKYROVER DE LUXE 


x LONG WAVEBAND COVERAGE IS NOW AVAILABLE FOR THE 
SKYROVER and SKYROVER DE LUXE. A simple additional circuit provides 
coverage of the 1100/1950 M. band (including sae ue Light programme). This is 
in addition to all-existing Medium and Short wavebands. 
All necessary components with construction data. Only 10/- é Sxtte porno 
This conyersion is suitable for Skyrover and Skyrover De Luxe receivers that have already 
been constructed. 


" GENERAL SPECIFICATION 

7 transistor plus 2 diode superhet, 6 wave- 

band portable receiver. 

The SKYROVER and SKYROVER DE 

LUXE cover the full Medium Waveband 

and Short Waveband 31-94M, and also 4 

separate switched band-spread ranges, 
~ 13M, 16M, 19M and 25M, with Band Spread 
Tuning for accurate Station Selection. 
The coil pack and tuning heart is completely 
factory assembled, wired and tested, The 
remaining assembly can be completed in 
under three hours from our easy to follow, 
stage by stage instructions. 
SPECIFICATION: 
Superhet, 470 Ke/s. All Mullard Transistors 
and Diode. Uses 4-U2 batteries. 5in. 
Ceramic Magnet P.M. Speaker. Easy to 
read Dial Scale. Band Spread Tuning. 
500 MW Output. Telescopic Aerial and 
Ferrite Rod Aerial. : 
WAVEBAND COVERAGE: 180-576M; 31- 
94M and Band Spread on 13, 16, 19 and 25 
metre Bands. 


TheSKYROVER 


Controls: Waveband Selector, Volume 
Control with on/off Switch, Tuning Con- 
trol. In plastic cabinet, sizel0 x 64 x 3}in, 
with metal trim and carrying handle. 


Can now 8.1 9.6 Bie aay 


be built for 
H.P. Terms: £1 deposit and 


11 monthly payments of 16/6. 
Tone Circuit is incorporated, with sep- 


The SKYROVER De Luxe arate Tone Control in addition to 


Volume Control. Tuning Control and Waveband Selector. In a wood cabinet, size 
114 x 6} x 3in. covered with a washable material, with plastic trim and carrying handle. 


Also car aerial socket fitted. 
£10.19.6 % <2. 


Can now 
payments of 20/-. 


be built for 
H.P. Terms: 25/- deposit and 11 monthly 

Data for each receiver: 2/6 extra. Refunded if you purchase the parcel, Four U2 
batteries 3/4 extra. All components available separately. 


REALISTIC SEVEN 


Fully tunable long and medium bands. Uses 7 Mullard 
Transistors; plus Diode OA70. 

STAR features: 

@ 7 Transistor Superhet. @ 350 Milliwatt output 4in. 
high flux speaker. @ All components mounted on a 
single printed circuit board, size 5}in. x 54in. in one 
complete assembly. @ Plastic cabinet, with carrying 
handle, size 7in. x 10in. x 33in., in blue/grey. @ Easy 
to read dial. @ External! socket for car aerial. @ 1.L.- 
frequency 470 Ke/s. @ Ferrite rod internal aerial. 
© Operates from PP9 or similar batt. @ Full com- 
prehensive data supplied with each Receiver. @ All 
coils and I.F.s etc., fully wound ready for immediate 
assembly. An outstanding Receiver. 


REALISTIC SEVEN De Luxe Luxe version of the well- 


known Realistic Seven now available. With the same electrical specification as standard 
model—PLUS A SUPERIOR WOOD CABINET IN CONTEMPORARY STYLING 
covered in attractive washable material, with super-chrome trim and carrying handle. 
Also a full vision circular dial, externally mounted to further enhance the pleasant 


styling. ONLY £1 EXTRA : 
Both models: Battery 3/9 extra. (All components available separately.) 
instructions separately 2/6, refunded if you purchase parcel. 

The new 2-transistor pocket radio, 


THE SINCLAIR SLIMLIN size only 2?in. lgin. x Lin. 


Micro alloy transistors and printed circuit. Easy to assemble. 
CAN BE BUILT FOR 49/6 All components available separately. 
Self-contained pocket radio 


THE SINCLAIR MIGRO-6__,,*/<ovsinet nck ruta 


CAN BEBUILTFOR 59/6 Mercury cell 1/11 extra. 


STAAR KINDER RECORD PLAYER 


45 r.p.m. 6 vy. Batt. operated. Complete with pick- 
up fitted crystal cartridge. Size only 7}x6in, Fitted % 
auto. stop and start. New and perfect. Suitable for 
use with both the below listed amplifiers. 


LASKY’S PRICE 49/6 P. & P. 2/6. 


NOW IN STOCK—2 speed model 
for 334 and 45 r.p.m. {As i//ustrated) 


NPN-PNP Transformerless Transistor Amplifier. 
Output 125 MW from 9 v. batt. Uses 3 transistors. 
Fully assembled. LASKY’S PRICE 29/6 Post 2/6. 


400 MW Output version of above amp., 52/6. Post 2/6. 


Can be built for 


£5.19 .6 


P. & P. 4/6. 
By popular request a De 


Data and 


69/6 rar a 


Smallest ever, size ‘lin. x lin. x lin, 
Single-ended push-pull output. 


<&P 


LASKY’S FOR SPEEDY 


READY BUILT BARGAINS 


THE ““TRANSISTOGRAM ”” 


A portable battery operated fully transistorised- Record Player— 
for the music of your choice—any time, any place! Made by. famous 
British manufacturer, fully guaranteed. Size only 6} x 12 x 10}in. 
Weight 10 Ibs. Operates on 6 U2 torch batteries. 4 speeds—163, 
334, 45 and 78 r.p.m. Goldring Cygnet record player unit with light- 
weight pick-up fitted with CM-60 turn over ceramic cartridge. Output 
500 mW into 5in. ceramic magnet loudspeaker fitted_into 
lid for maximum sound distribution. Cabinet constructed 
of wood, covered in two tone (pale blue/grey) leather 
cloth. Fitted carrying handle and strong lid catches. 
High quality amplifier with tone and vol. controls gives 
excellent reproduction at all speeds. Plays 7in., 10in, 
and 12in. records. Today’s value 12 gns. 


LASKY’S PRICE £6.19.6 
THE AJAX—SUPER DE LUXE TRANSISTOR RADIO 


6 Transistor—2 waveband model fully tunable-over full Long and Medium wavebands. 
Pitted telescopic aerial and socket for personal earphone—real leather case. Excellent 
tone and volume—highly selective. Handsome plastic case in cream and black with 
gold metal trim. Size 6in. x 33in. ~ iin. Uses single PP3 battery. Supplied complete 


zm ious cas Rewrzsenrarat’ LASKY'S PRICE £5.19.6 sce 


earphone in case. New and guaranteed. 


6 TRANSISTOR POCKET RADIO 


Fully built-in, plastic case, 4in. x 24in. x lin. with 2}in. speaker. Uses single PP3 
type battery. Supplied complete with personal earpiece and leather case. Tunable 
over full medium waveband. 

POST complete with 


LASKY’S PRICE 69’ FREE all accessories. 


Many more ready built bargains in stock. 


BABY ALARM/INTERCOM 


Fully transistorised miniature intercom that has all 
the features of sets many times its size. Battery § 
consumption is exceptionally low and makes this ¥ 
system particularly suitable for use as a Baby Alarm, 
$ Specification: 2 transistor; Sensitivity; more than 
= 55 dB. Power: one 9 v. PP9 or equiv. (approx. life 
50 hours). Size of units 4x2} x1iin. The sturdy Re 
plastic cabinets are finished in ivory and silver with 


chrome stands. LASKY’S PRICE 59/6 Pp. « P.2/6* 


TRANSISTORISED TAPE RECORDERS 


THE CLARION “PHONOTRIX”? 4 tansy transistorised battery operated 
recorder. With leather case. LASKY’S PRICE 16 GNS. Carr. 7/6. 


Very Latest ‘““ PHONOTRIX ”? with push-pull output. Carr. 7/6. 20 GNS. 
CLARION 6 TWINSET 33 Transistor amplifier with Tin. x 4in. speaker in 


a portable case. The Clarion Phonotrix recorder 
can be housed in the case with the amplifier, this giving full quality output. Listed — 
at 8 gns. LASKY’S PRICE 7 GNS. Pp. & P. 5/-. 


| &6 i 93 Transistorised Portable Recorder, Full details as pre- 
THE TRAV LER viously advertised ‘‘ Wireless World’’ (Jan. °64). 
Last few available. LASKY’S PRICE 13 GNS. Carr. & Ins. 17/6 extra. 

TH E sé CON ET 99 Fully transistorised 2 speed Battery Tape Recorder. 4 Cap- 


stan drive. > 2 speeds, 3f and lj ip.s. ye Fast rewind. 
% Twin tracks. yy 2}in. speaker. 4 Accessories included: Leather carrying case, 


Microphone, Telephone adaptor. Personal earphone. 
LASKY’S PRICE 19 GNS. 


NEW AND GUARANTEED. 
Optional Extras: Remote Control Mic. 35/-. Remote Control Foot Switch 25/-. 


ALL the above items are fully described in our ‘‘ Bargain Bulletin ’’—sent FREE. 


MINIATURE EARPIECES for Transistor Radios, Transparent 


New, boxed and guaranteed. Exc. batts. 
Carr. & Ins. 7/6. - 


ear inserts with 3ft. cord, sub-min. jack and socket. Fully guaranteed. Post free. 
CR.5 Crystal high imp. .....+----+-++-+ ORR ICN ei at wiateje"e Aa ate Frere 83 2) 5 0 
MR.4 Magnetic low imp. ...-----.see eee e eee e erent eee eeees Saat erate 6 6 

Designed to replace PP3 9 v. battery. 


THE PETIT FULMITER 


Operates direct from 200-250 A.C. Same size as PPS. 


CONSTRUCTORS BA 
TRANSISTORS ALL BRAND NEW 


AND GUARANTEED " 
GET $1, GET 85, GET 86 2/6; 8374, 874P 3/6; OC45, 71, OC81D 4/6; OC 44, 
OC 70, OC 76, OC 81 (match pair 10/6) 5/6; AF 117, OC 75, OC 170, OC 200 6/6; 
OC 23, OC 42, OC 48, OC 73, OC 82D 7/6; OCP 71 9/6; OC 201, OC 204 15/-; OC 205, 
OC 206 19/6; OC 28 24/6. 


AER ae LATA A si A dae A DEPP SST Yn 
TRANSFILTERS ky Brush crYsTAL CO. Available from stock. 


TO—O1B 465 ke/s. + 2 ke/s. TO—O2D 470 ke/s. + 1 ke/s. 

TO—OID 470 ke/s. + 2 ke/s, TF—O1B 465 ke/s. - 2 ke/s. 6/ 6 EACH 
TOr—O2B 465 ke/s. + 1 ke/s. TF—OI1D 470 ke/s. + 2 ke/s. P. & P. 6d. 
SEND FOR OUR LATEST COMPONENT CATALOGUE. ; 
Complete new edition of over 100 pages, 8$ x 5tin., copiously illustrated, packed 


with money-saving bargains. Invaluable for the “ ham ”’ or service man. Price 2/-. 
Post 6d. Our latest 20-page ‘Bargain Bulletin’’ included free (separately by post 6d.) 


MAIL ORDER SERVICE 


Po & PF: 
1/6 


18] 
AIN 


12W W—159 FOR FURTHER DETAILS, 


SEPTEMBER, 1964 


Service 


HUGESTOCKS OF COMPONENTS, TEST GEAR,ETC, 
SPEEDY MAIL ORDER SERVICE 


COMMUNICATION RECEIVERS 


Brand New—Boxed and Guaranteed. 


MODEL HE30 KIT 


‘Covers range from 540 Ke/s.. to 30 Mc/s. 
Ham Band is provided with a scale for 
lirect reading, and can also be band 
spread. Facilities: A.N.L., A.V.C. and 
M.V.C. Q Multiplier also’serves as B.F.O. 
H.F, stage and two ‘LF, stages ensure 
thigh sensitivity and selectivity. Valve 
line up: 3x6BA6, 2x6BE6, 2x 6AV6, 
1x 6Q5and 5Y¥3. 2 Aerial Sockets, Stand. 
by position for use with a transmitter, 

etd S meter fitted. 200-250 vy. A.C. mains. 
Brand new and unused. Boxed with full instruction manual, in attractive steel cabinet, 
grey trackle~finish.~ Cabinet size 15x8x10in. Dial 12x 4in. Complete with full 
construction.data, 


LASKY'S KIT PRICE 32 GNS. Carriage & Packing FREE 


ALSO AVAILABLE READYILT AND TESTED, 40 GNS. & P. FREE. 
H.P. Terms (Ready Built only): £4/4/- deposit and 11 monthly payments of £3/16/-. 
Covers 


MODEL HE40@ | 


wave band and 1.6-4.4 Me/s., 4.5-11.0 
Me/s., 11.0-30.0 Mofs. im separate 
switched band spread ranges. Controls 
include B.F.O. ¢ Sensitivity, A.N.L., 
Receiver—Stand-by Switch, Tone 
Switch, 8-Meter. For 200/250 vy. A.C./ 
D.C. Internal loop aad telescopic 
antennae fitted. Valve line-up; 12BE6, 
12BA46,‘12A V6, 50C5, and metal recti- 
fier. Size 13} x 84x 5hin. Instruction 
manual included. 


LASKY'S PRICE £24.15.0  cxniace« raaesnen 
/ |) MODEL HEg0 2 


super sen= 
sitive communication receiver. Freq, 
range 540 Ke/s.—30 Me/s. _ and 
144-148 Me/s. Dual conversion on 
2 metres, with extra R.F, stage. 
Single R.F. stage, two LF. stages on 
all other bands. B.F.O, and Q- 
inultiplier circuits, Improved. A.N.L, 
and voltage regulated powerpack, 
an “8,” meter, band spread on amateur 
H.Y.-TERMS avallable, bands, large illuminated dial with logging scale, 
s All controls fitted. Outputs for Speaker and 
*phones. Valve line-up: 4x 6AQ8, 3x 6BA6, 2x 6BE6, 1x 6BL8, 6AL5, 64Q5, 6CA4 
and OA2. Steel case 17 x 74x 10in. For 200/250 ¥. A.C. mains. Brand new and boxed 
with full instruction manual. 


LASKY’S PRICE 59 GNS. Carriage & Packing FREE 


LAFAYETTE TAPE 


H.P. Terms £2/9/6 dep. and 11 months at 


The “Sixteen” Multirange 


MODEL 27 TRANSISTORISED SIGNAL 


WIRELESS WorLD 127 


in Great Britain === ee 


CONSTRUCTORS BARGAINS 


ASKY 


RADIO 


METER KIT 


This outstanding meter was featured by Practical Wireles 
in the Jan. ’64 issue. Lasky’s are now able to offer the com- 
plete kit of parts as specified by the designer, 

RANGE SPECIFICATION 

D.C. volts: 0-2.5-25-50-250-500 at 20,000Q/V. 

A.C. volts: 0-25-50=250-500 at 1,0009/V. 

D.C. current: 0-50uA, 0-2.5-50-250 mA. 

Resistance: 0-20000, 0-200kQ, 0-20 MQ. 

Basic movement: 404 f.8.d. moving coil. With universe! shunt 
full scale deflection current is 50wA. 

Size/finish: Black plastic case—3} x 5¢ x 13in. 

Controls: 12 position range switch: separate slide switch for 
A.C. volts—D.C. ohms; ohms zero adjustment pot. meter; HP. 
meter zero, External connections: Two 4 mm. sockets for 
test lead plugs. . 


Terms: 21/- 
deposit and 5 monthly 


: payments of 21/-. 
Power requirements: One 15y. and one 1.5v. batts. Complete. Data and circuit avail- 


with all parts and full construction details. _ able séparately, 2/6; 


LASKY’S PRICE £5.19.6 P&P. oo "Pa of 
HAIKI TEST METER 


batteries 2/: extra. 

An outstanding 20,000 O.P.V. instrument with Maique push- 
button range selection. 

SPECIFICATION: D.C./V.: 0-1,000 at 20 K/ohms/V. AC./V.: 
0-1,000. at 8K/ohms/V. D.C. eurrent up to 250 mA. Resistance 
up to. 5M/Q. Decibels: —20 to +36 dB. Strong plastic ease, size 
Gin. x 441u. x 24in..- Meter sensitivity 4 0A. Comp. with test 
leads, batts. and instructions, « 


LASKY’S PRICE £5.19.6 » «rs 
NOMBREX TEST EQUIPMENT 


GENERATOR (illustrated). 

Wide range—150 ke/s. to 356° Mc/s, Accuracy better 
than 2%. Direct calibration, AF, RF and MOD. 
Battery operated. Light weight and strongly made, 
Complete with test leads and batt. 


LASKY’S PRICE £9.10.0 ?. & P. 2/6. 
OTHER NOMBREX MODELS AVAILABLE 
ALL TRANSISTORISED. 

MODEL 63. Wide range AUDIO GENERATOR, 10- 
100 Ke/s. £16/15/0. 


MODEL 66. Wide range INDUCTANCE BRIDGE. 1H 
to 100H in 4 ranges, Measures Q. £18/0/0. 


POWER SUPPLY UNIT 
1 to 15 v. D.C up to 0.1 amp. 230/250y. A.C. mains. £6.10.0 Pv. « P. 2/6. 


Famous American Brand—Fully Guaranteed at record 
low prices. In sealed cartons. 

din. Double play, 1,200ft. Mylar base 
Sin. long play, 900ft. Acetate base .... 
Sin. Standard play, 6@0ft. P.V.C. base nee 
Sin. Long play, 1,200ft. Mylar base .......... 
5}in. Double play, 1,80. Mylar base 
5jin. Long play, 1,200ft. Acetate base 
5jin. Standard play, 850ft. P.V.C. base 11/6 
Zin. Standard play, 1,200%t. Mylar base ...... 12/6 
7in.. Long play, 1,80@ft. Mylar base .......... 19/6 


Zin. Double play, 2,400ft. Mylar base . 25/- 
Jin. Long play, 1,800ft. Acetate base eens “T5/- 
Sin. Message tape, 150ft. ..........0.000..4.. 3/6 
Sin, Message tape, 225ft, ......0:.....000.... 4/11 
Sin. Message tape, 30@ft. .....0.....00000..., /6 
sin. Triple play, 450ft. Mylar base .......... 12/6 
4in. Triple play, 900ft. Mylar base .......... 22/6 
Sin. Triple play, 1,800ft. Mylar base..... 42/6 
5jin. Triple play, 2,400ft. Mylar base .. 55/- 


Zin. Triple play, 3,600ft. Mylar base.......... "7B/. 
P. & P. 1/- extra per reel; 4 reels and over Post Free 


RECORDING TAPE SPLICER 


By famous manufacturer, all metal nickel plated con- 
struction. With separate razor blade, securely clamps 
tape while splicing. Listed at 1 


LASKY'S PRICE 14/6 ro re 


oe 


33 TOTTENHAM COURT ROAD, W.1. 
207 EDGWARE ROAD, W.2. 
(FLEET ST.) tL 52/3 FLEET STREET, E.C.4. 


PLEASE ADDRESS ALL MAIL ORDERS TO OUR HEAD OFFICE:—207 EDGWARE ROAD, W.2, 


ELECTRONICS 


GUITAR PICK-UPS 


CGM5 Crystal—high imp. Size only 1tin. x din. x din. 
Clips to finger beard—no screws. Complete with cable. 


LASKY’S PRICE 15/110 ve Pe. 


CGM35. Magnetic—high imp. Fully adjustable pick-up 
position carrier. Simply fixed. Separate tone and 
volume control. Heavy chrome finish. Pick-up size 
3fin. x Tin., control size 2kin. x 1gin., complete with 
long lead and screened jack plug. 


LASKY'S PRICE 59/6 


EXPORT MODEL—SUPER TV OFFER 
625 line T.V. chassis (Export Model), For 200-250 v. 
A.C./D.C.. mains. Fitted with Band I-I11 turret 
tuner. Fully loaded with 12 sets of coils for all CCI R 
channels in these bands. F/M sound. Made by 
famous British manufacturer. 15 Mullard valves. 
Electrostatic focus and deflection. Will take 17in., 
19in., 2lin, or 23in. CRT. All controls fitted. Sup- 
plied new and unused with all valves, 7in. x din. 
speaker and 17in. CRT (less cabinet). 


CASKY’S. PRICES25 cn, & Packing FREE 
(Tube sent at buyer’s risk), An allowance of £1 


will be made if the CRT is not required. Circuit data 
included FREE. 


P. & P. 1/6. 


12W W—160 FOR FURTHER DETAILS, 


CRYSTAL PICK-UP CARTRIDGES 


LOWEST PRICES EVER! 
All Complete with Styli L.P. and Standard (and Stereo 
where shown), fully guaranteed. Standard Fitting will fit 
most P.U. Arms and Heads. Postage 1/- extra each. 
Garrard Magnetic T.0.M.2 
Acos GP.59 
Acos G.P.65/3 .... 
Acos GP.65/1 .... 
Hicee OP GTi Tien es, Mer i a nee 
STEREO Acostereo 73/1, with 2 sapphires 
Acostereo 73/2, with diamond LP/Stereo. 

Bapphite Stas oe woes mallee soo 29/6 
Ronette Stereo O.V. Turnover, with 2 sapphires..° 95/- 
Ronette Stereo type 105 and 106 with 2 sapphires 25/- 
Ronette Stereo type 105 and 106 with diamond 

LP/Stereo and sapphire Std. ................ 35/- 


Sonotone 2TA, mono. 
Postage 1/- extra each. 


TAPE POSITION INDICATOR 


Open type—as used by most makers. With re-set knob, 


3 DIGIT 7/6. 4 DIGIT 10/6. _P. & P. 94. on each, 


2 thins. Oxford Street. Nearest Station,Goodge Street. MUSeum 2605 


Open all day Saturday. Close | p.m. Thursday. 

Few yards from Praed Street. PADdington 3271/2 

Open all day Saturday. Close | p.m. Thursday. 

Near ‘‘ Daily Express ”’ Building. FLEet St. 2833 # 

Open all day Thursday. Close | p.m. Saturday. - a 
i 
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TRANSISTOR HIGH FIDELITY EQUIPMENT 


FOR MAINS OR BATTERY OPERATION 


@ MONO FULL FUNCTION PREAMPLIFIER/ 
| CONTROL UNIT 


PRICE £5-[Q-Q p-p. 2/-. 


%& Dark brown 
front panel 


V7 = 
a) a). F 
| SELECTOR. =jpepie_<y 


and gold 
BASS Fire 


plate 8/6. 


For use with transistor power amplifiers as below or valve amplifiers— 
hum free—high sensitivity—8 inputs between [.5 mV. and 300 mV., 
with full equalisation. For all pickups—microphones, tuners—tape replay. 
Separate treble and bass with cut and boost—4 position low pass filter. 
Volume, 40 c/s. and 20 ke/s., etc. Output 250 mV. Overall size 9 x 24x 
2in. Battery operated (24 mA.) or from power supply. Signal to noise 
ratio 70 dB at 10 watts with power amplifier. Supplied built and ready 
to use. Attractive appearance and high performance. 


@ INTEGRATED STEREO PREAMPLIFIER 


Two-channel version of above 
with addition of balance and 
mono/stereo controls. Over- 
all size 9 x 34 x IZin. deep. 
Designed to feed two 10 watt 
power amplifiers as below. 
Supplied built and ready to 
use. Battery operated (5 mA) 
or from power supply. 


PRICE £1Q0-19-6 p.p.3/6. 9% Dark brown aioe hens 


@ MULTI-INPUT PREAMPLIFIER 


For use with the transistor power a ma 
amplifier or as a general purpose preamp. : D Al} es 
A simplified version of the full function 
preamp. 8 inputs from 1.5 mV. to 300 mV. 
Input selector, tone and volume controls. 
Size 5 x24 x2in. Ideal for public address 
systems for microphones and pickups. 


: PRICE 65/= p.p. 1/6. 


TRANSISTOR S[EREO. HEFT IOIO) 


2 TRERLE ass 


+e Dark brown and gold 
front panel plate, 6/6. 


| @ 10 WATT POWER 
AMPLIFIERS 


%* 15 ohm 10 watt 
40 volt supply. 


£5-19-6>.P.2/6. 


x 3 ohm 10 watt 
24 volt supply 


£5-10-0-P.2/¢. 


Sensitivity 100 mV. from 10 K 


Direct coupled transformerless design. 
ohm (or less) source for 10 watts output. Response + I db. 40 c/s. to 20 c/s. 


0.25% total distortion at 10 watts. Push-pull class B output, 60 db. 
feedback. Two versions available for 3/4 ohm and 15/16 ohm output. 
Battery or mains supply operation. For use with mono or stereo 
preamplifiers as above. Supplied built and ready to use. 3 ohm version 
will give 4 watt output on [2 volt supply. 


@ MAINS POWER PACKS 


DETAILS WITH 
CIRCUITS OF 


PS245. Single amplifier, 24 volt 59/6 
PS402 Single amplifier, 40 volt 59/6 ABOVE UNITS 
PS24. Two amplifiers, 24 volt...... 69/6 ON REQUEST 


PS40, Two amplifiers, 40 volt... 69/6 (TRADE SUPPLIED) 


GUARANTEED HIGH PERFORMANCE 
+ CALL FOR DEMONSTRATION >. 


|NEW 4th EDITION CATALOGUE | | 


86 pages (size 10 x 7jin.). Packed with hundreds 2/6 
of new items. Price reductions. Fully detailed 

and_ illustrated. Transistors—Components— POST PAID 
Valves—Crystals—Hi-Fi equipment. Trade supplied. 


WIRELESS WORLD 


SEPTEMBER, 1964 


@ VHF FM TRANSISTOR TUNER @ 
%* 5 Transistors, 4 diodes. f = 
+ Full coverage 87 to 105 Mc/s. 
* High frequency stability. 

*% A.V.C. 

* Over I volt output, 

Printed circuit design of high sen- 
sitivity and quality. Output for valve 


or transistor amplifiers. Size 34 x 
24 'x Ain. Simplified building instruc- 


soon. eae from 9 volts 9/10 Teray \ 
mA. parts sold separately. A -19. p-P. | 
Complete with dark brown and CcOsT £7 19 6 2/6. | 


(Cabinet assembly 20/- extra). | 
Detailed Circuit Book on Request. 


gold panel plate. 


PUSH-BUTTON PORTABLE] 
CAR RADIO 


@ New printed circuit 6-transis- | 
tor superhet design. Over 
706 mW push-pull output. 

@ Push-button selection of MW {| 
and LW with full tuning on } 
both wavebands. 


@ A new design with amazing | 


performance at a_ realistic 
price. 
@ New attractively designed | 


Tota! 
otal Gost ot Abr nares portable cabinet with hori- } 


zontal tuning and all stations | 
(Batteries 6/- extra.) marked. i 


ALL PARTS SOLD SEPARATELY. SIZE 10X7x 3zins. 
@ FOLLOWING A LINE OF QUALITY AND VALUE IN PORTABLES @ 


7 TRANSISTOR RECORD PLAYER/ . 
RADIOGRAM AMPLIFIER |= — 


@ 4 watt peak output. 

@ Full treble and bass boost 
and cut. 

@ 40 c/s. to 20 kc/s. +3 dB. 

@ Inputs for pick-ups, radio 
tuners, microphones, mixers. 

@ Mains or battery ; 

9/12 volt battery or mains oper- 

ated for 3/5 ohm speakers (mains 

unit 49/6 extra). oe 

@ Size only 6x 24 x 2in. 

Ideal for mains or battery, 


Built Ready To p.p. portable or domestic record 
Use £5-19-6 2/-. player, grams., etc. Or car. 


MINIGRAM TRANSISTOR PORTABLE — 
RECORD PLAYER ane 


@ Made by well known British manufacturer. 
Features ready built 4-transistor printed circuit, 
| watt amplifier, elliptical speaker and volume 
control. Low current. Starr, constant speed 
45 r.p.m. turntable with crystal pick-up. Strong 
moulded two colour cabinet with handle, Plays 
anywhere on long life 9 volt battery. Requires | 
less than half an hour’s work to connect up using 
ready built units and easy instructions, 


TOTAL | p.p. v 

COST 79/6 5/- (Battery 3/9). 

$3) atey with volume control and 5 x 3in. speaker, 4 transistor 
-. p.p. 2/-. 

9 Mengde” Player with pick-up, 39/6. p.p. 2/6. And two-tone case, 5/-, 

p.p. 2/-. 


BUILD A Pre-built units, Coliaro studio decks, Portable | 
QUALITY cabinets. 6 Valve Designs. : 
ce Two track £26 p.p. 8/6. 


TAPE RECORDER ye Four track £30 p.p 8/6. 
COMPLETE IN EVERY DETAIL, LEAFLETS ON REQUEST. 


HENRY’S RADIO LTD. 


303 EDGWARE ROAD, PADDINGTON, 
LONDON, W.2.. 
PADdington 1008/9. oe 


OPEN MONDAY TO SATURDAY 9-6. THURSDAY I o'clock. 
OPEN ALL DAY SATURDAY. ithe 


@ ELECTRONIC COMPONENT :SPECIALISTS @ 


+ 
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PORTABLE GEIGER COUNTERS 
FOR MEASUREMENT OF RADIO-ACTIVITY 


offered at a fraction of cost @ Sup- 
plied with GSH Tube, for testing 
Gamma radiation. Supplied com- 
plete with instructions, haversack, 
cables and probe. 


£7.10.0 pp. 10/-. 


(Batteries 50/- extra.) 
3 BRAND NEW 


M2H Tube for 
Beta Radiation 
measurement 
for liquids 22/6 
extra. 


Plug in EHT unit runs 


PORTABLE TRANSISTORISED TEST EQUIPMENT 


* ALL TRANSISTOR SIGNAL GEN 
ERATOR, 150 kc/s. to 350 mc/s. AF, RF 
Mod. etc., £9/10/- with leads, batt., etc. 

* TRANSISTORISED RESISTANCE 
CAPACITANCE BRIDGE. |! pF to 100 
mfd. | ohm to 100 meg., leakage test, visual 
null indicator. £8/5/- with batt. 

* TRANSISTORISED POWER SUP- 
PLY UNIT. | to I5 v. D.C. up to 0.1 amp. 
230/250 v. A.C. mains. £6/10/-. 


POST and PACKING 2/6 


* AUDIO GENERATOR. 10 


to 100,000 c/s Sine/square. £16/15/- ANY TYPE 
with bate. @ DETAILED LEAFLETS 
ON REQUEST ® 


TRIPLETT (Model) 1632 SIGNAL GENERATOR 


Portable mains operated RF generator covering 100 kc/s. to 120 Mc/s. 
in 10 Fundamental Bands. Contains RF oscillator, buffer amplifier, 
modulator stage, metering system, crystal oscillator stage and self- 
contained heterodyne detector. 6 valves, output attenuator, |00“uA 
level meter, int./ext. modulation, calibrated dials. New Condition. 


PRICE £12. Carriage, etc. [0/-. 


from 1} volt Penlite 
cells, 70/-. 
QUARTZ CRYSTALS 
FOO Hepes: 15/- ee iimoees 
500 Ke/s. 2 Pin ....s........, ISS IE ceverat ome 
455 Kc/s. (AR88) ......... 12/6 L. OVEN 
HRO 456 Ke/s. ...-ceeceseeees 15/- 6 or 12 volt A.C./ 
5,000 Ke/s.2 Pin ..:......... 10/- D.C. 80°C. for 
HO icles 2 Pine. co. on: 15/- HC6U or 2M cry- 
27.255 Mc/s. Radio. Control 15/— stals. 
HC6U 18 Mc/s. to 46 Mc/s. 7/6 a6 new. 


80 frequencies 0.005% Accuracy. 
Over 600 frequencies in stock, 
See latest crystal lists. 


ZENER REFERENCE 
DIODES 
% 1N430 8 to 8.8 volt, 0.2% sta- 
bility from —55°C ta + 100°C 


@ GSIO0CS Dektron Display 
Tubes 25/-. Base 2/-. 
GS12C Tube 25/-. 


@ 931A Photomultipliers,60/-, 
with base. 


45/- each. 

¥ IN249 5.9 to 6.5 volt, 1% sta- 
bility from —S55°C to + 100°C 
15/- each. 


@ 89D 


(CV2193) 
Beam 


*Scope Tube 59/6. 


Double | TRADE EN QUIRIES INVITED 
ON ALL ITEMS. 


MULTI-RANGE TESTMETERS 


* PT34 IK ohm/volt ... £119 6 
* MI Dire tet or ar ee Rg ag 
* THL33 2 4 t £3 15 0 
%* EPIOK 10 + £4 9 6* 
%* ITI-2(200H) 20 > villus) 5 5 0 
% TP55 20 . Ps £519 -6* 
%& EP30K 30 er 9s eee £6 19 16* 
%*& 500 30 a pee 2: tal bP 5 
% EP50K 50 - eri eek BS 


*Leather case available. 
See Catalogue for full details. 


MODEL SB305 EDGEWISE 
METER. 50-0-50uA. 25/-,P.P. 9d. 


MAINS AND BATTERY RECORD DECKS 


ALL COMPLETE with ARM and Sarr 
%& BSR UAI4 4-speed...............0.. 19 

3% BSR VAIS 4-speed.................. 

%& Garrard Autoslim 4-speed 

3% Unplugable Head Version 

or Stereo Version 

- %& SRPIO 4-speed or BSRGU7 

%& Garrard AT6 with Stereo Cartridge, 
4-speed £10 

* ATé with EV26 or Sonotone head £11 19 
% AT6 with Mono head £10 

P. & P. 3/6 any type above. 


% 45 and 33 r.p.m. Star, ON oven cenies 
% 45 r.p.m. Garrard 6V..............- £1 15 
i A-SPCEG sS.Rey OV. cecawicacomesee 

P. & P. 2/6 any of above. 


~ 
SOaR SCAR CANROAG: 


FM VHF TUNING HEART 


Printed circuit construction. RF stage and 
osc./mixer stage, fully tunable 85 to 105 Mc/s. 
Completely screened. Requires UCC85 (8/6). 
Brand new in maker’s cartons 15/-. P.P. |/-. 


a 


RECORD/REPLAY/ERASE TAPE HEADS 
Marriot Type R/RP/3 4 track record/replay 
head and Mullard type TS erase head with 


mounting post. 
Bargain offer 15/- pair. P.P. 9d. 


MULLARD POT CORES 


LAI 12/6 LAS... 17/6 LA45 15/- 
LA2 15/— LA6... 22/6 LA2503 15/- 
LA3 © c015 19/6 LA... 17/6 LA2504 15/- 
LAA ra ncaisc 12/6 LAIO 17/6 LA2505 17/6 


QUALITY MICROPHONES 


Large range of magnetic and crystal micro- 
phones in stock from 8/6. 
(See new Catalogue for full range) 


DFI 50k Dynamic with Stand ......... £2 12° 6 
DM304 Stock 50 ohm/50k ...........- £4 9 6 
BM3 Crystal with Stand .............. £2.49. 6 
MC70 Crystat Studio...........5.0s000h £2 19 6 
DMI6HL Dual impedance ...........- £7° 7 0 
100C Crystal with Stand ............ £119 6 
Adjustable Table Stand (P.P. 2/-) ... £1 5 & 


FS3 Telescopic Floor Stand (P.P. 3/6) 55/- 


r 


Cintel All Transistor Counter up to | Mc/s. 
PRICE £125 


TRANSISTORS, CRYSTALS 


VALVES AND COMPONENTS | 


THE LARGEST RANGE OF THE ABOVE ITEMS 
IN THE COUNTRY. 


RETURN OF POST SERVICE. 


TRANSISTOR PORTABLE 
WALKIE-TALKIES 


9-transistor Portable Trans-receivers. 
complete with leather cases, batteries, aerials, 
etc. in presentation case. Range up to 5 miles in 
favourable conditions. Sizes 64 x 3 x Iz inches. 
Superhet crystal controlled on transmit and 


receive. 
Price £25 Per Pair. P.P. 3/6. 


TRANSISTOR WALKIE-TALKIE 


3-transistor crystal controlled version of above. 
Range up to ¢ mile. 
Price £8/19/6. per pair. P.P. 2/6. 


A SELECTION FROM OUR STOCKS 
See Catalogue for full details. 


Sinclair Micro-6 (to build) ......csceeeeeeee 59/6 
Sinclair TR 750 amp. (to build)............ 39/6 
Sinclair Micro Injector (to build) ......... 27/6 
PP3 9 volt Battery Eliminator ............ 18/6 
Wape Jack PUNnGr: \ccssiers auue casas coce ace eas at 29/6 
10-Watt Horn Tweeter ........ccseeseeee eee 29/6 
20-Watt Super Tweeter ............:022c eee 69/6 
Pwo-chanhel Mixers ...0.0n.0se0dscess0etacenes 15/- 
f to. 200 Mejs..F/str..Meter > <7. 2 sic5.2-<.. 69/6 
2-Watt 4-transistor 9 vy. 3 ohm ............ 49/6 
5-hole Chassis Punch Kit ..........eeseseneee 49/6 
Headphones 2K ohm 12/6; 4K ohm ...... 14/6 
Stereo Headphones 8 + 8 ohm ............ 3 gns. 
Stereo Stethoscope Headset8 + 8o0hm... 25/- 
Resistor Substitution Box ..........e. sees 37/6 
Crystal Mono Stethoscope Headset ...... 10/6 
Magnetic Mono Stethoscope Headset 12/6 
Transistor Signal Injector ..........22.0000 39/6 
Fully Disappearing Car Aerial ...........- 35/- 
Test Lead Kit with Pouch  .............2.005 8/6 
Capacitor Substitution Box ...........065- 29/6 


De Luxe Stereo Headsets with junction box £6 


4-channel transistor mixer...........- 59/6 
+ 3-Transistor MW Superhet tuner 82/6 
* 4-Transistor Snperhet MW/SW 

MA Gli censcecbetsarandae ruseiteccenecapseeendeans -9-6 
Transistor Telephone Amplifier ... 65/- 


Supplied | 


WIRELESS WORLD _10-TRANSISTOR 
CRYSTAL CONTROLLED FM TUNER 


All parts in stock. Total cost £8/19/6. P.P. 2/-. 
(Set of 3 crystals 80/- extra.) 
All parts sold separately—List on request. 


GARRARD 2-TRACK BATTERY TAPE 
DECK 
9 volt aera 2 track, 2 speed. Brand new, 


fitted heads, etc. Supplied complete with 
cassette. Brand New. 

£1NU/15/-.  P.P. 3/6. 

METER BARGAINS 

50 Microamp 2¢in. square MC ............ 35/—- 
O/LOOMADFint 2 BA COen. cc ee cote sees 35/- 
I mA 2¢in. flush. round..........0..ececeeeeee 30/- 
OSO0UA Dinas oss acon eee 15/— 
0/500uA. 23in. flush mounting, D.C. 20/- 
24-0-24 mA., 24in. flush. D.Co oo. 12/6 


MINIATURE PANEL METERS 
*0/50uA (D.C.) 39/6. *0/5 mA (D.C.) 27/6. 
*0/500uA (DC.) 32/6. *0/300 V (D.C.) 27/6. 
*0/1 mA (D.C.) 27/6. ‘‘S’’ Meter 35/-. 

All Brand New Boxed. 
*Available Clear Plastic Front or Black Moulded. 
State which. 


SILICON TRANSISTORS & RECTIFIERS 


TJ40 (IN 3075) 200 PIV 200 mA............ 3/6 
TM4! 400 PIV 3amp. ......... 7/6 
WM64,600) BIV-3 amp. <:2scese cic scwes cro 10/- 
IN249° 100 PIV 20 ampo Wiccecsboscesssccarceos 20/- 
INT186 200: PIV 35: amp... .5..22.5-ss<s.ssr see 30/- 
45 50° PIV IT Otam pe eng eccsrasrees can cserass 45/- 


BY100 6/6; BYZ1I3 10/-; GJ3M 4/-. 
25012A £5; 25013A 90/-; 25018 40/-. 
BRAND NEW 
We can supply from stock over 150 transistor 
types, and over 80 types of Diode and Rectifier 
see latest lists. 
I MC/S—100 KC/S QUARTZ CRYSTAL 


Twin crystal | mc/s and 100 kc/s. Ideal for 
marker. 22/6. P.P. 9d. 


Henry's Radio Ltd. 


303 EDGWARE ROAD, LONDON, W.2. 
PADdington 1008/9 
Open Monday to Sat. 9-6. Thurs. | o’clock, 


i 
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2,000 OHMS PER VOLT} 20,000 OHMS PER VOLT 
MODEL TP-10. Reads A.C. |MODEL TP-5S, Reads vol- 
and D.C. volts up to 1,000; bea up to 1,000 ES: aa 
D.C. rent to 500mA; Res- | 20,000 ohms per volt an 
SeEadal Ge aEEE Capaci- | 4-0. at 10,000 o.p.v.; D.C. 
ae x oe current to 500mA; Resistance 
tance to IF; Decibels from | 4, 10 Megs.; Capacitance to 
—20 to +36; Output jack | 0.1yF; Decibels from —20 to 
for Audio measurements. | +36. Size: 34 x5} x 1fin. 


3Exdx in. £3/19/6. | £5/19/6. 


R.C.A. TYPE. AR. 88D. RECEIVER. BRAND NEW, IN 
MAKERS CARTONS WITH HEADPHONES & SPARE 
SET OF VALVES. £85. Carr. 30/-. 


DOUBLE BEAM TRANSISTORISED 
res pera BA as ao INSULATION TESTER 

Another purchase of Type CV . 

1596, equivalent to Cossor One A hapees igi no 
09D as used in Oscilloscopes | Cranking of generator test- 
by Cossor (339 series) and Jing voltages 100, 250 and 500, 
Hartley & Erskine (13 Series) | to measure up to 550 Megohms. 
Listed £12. Complete with leather carrying 


METERS PANEL METERS 


25 microamps D.C, 2}in. Proj. 
circular, 59/6. 50 microamps D.C. 
2hin. Flush circular, 59/6. 40 
amps. D.C. 2in. Proj. circular, 
7/6. 500 volts A.C. 2}in. Flush 
chan 25/-- 


MOVING C COIL STICK 1 MIKE, 
complete with heavy desk 
stand, and _ sereened lead. 
ONLY 59/6 (post 2/6.) 


ACOS 39/1 STICK MIKE with 
screened lead and table stand. 
ONLY 32/6. (Post 1/6.) 


Hike ear 25/- case and test leads. ONLY 
oe 3) aoe nies aie £17/10/-. Illustrated details on 
30.000 OHMS PER VOLT | HIGH FREQUENCY A.C. | request. blah fer Renate rp! Ries VARIABLE VOLTAGE 
MODEL 500. Reads voltages | VOLTMETER. A First Grade stand. ONLY 15/-. (Post | TRANSFORMERS. Fully 
cht as Moving Tron Instrument with 1/6.) shrouded Input 230 v. A.C 

up to 1,000 D.C, at 30,000 ohms Gin. Mirror Scale, reading up 5 ae 
per volt and A.C, at 15,000 | to 150 v. A.C. at 400 and 50/60 cycles. Output 0-260 v. 
o.p.Y.; D.C. current to 12 amps. 1,200-2,400 cycles. In sub- 15 OHMS P.M. irre rae 2.5 amps. type £5/17/6. 5 amps. 
Resistance (0 'G0\Meps.; Decibels shee s <r Kerk wae ener Heavy Duty 12in., type £9. 10 amps. type £16/10/-. 
PpOUA 20 to pot BGs IRC ORU OTB ES ne uaceuine Made for Wharfedale W12EG 12in. | Brand new import, fully guaran- 
internal oe for audible the Air Ministry by Everett for Lead Guitars, £10/10/-. teed. Immediate delivery and 
warning of direct shorts and Edgecumb, and in _ perfect Wharfedale WI15EG  lbin. : ; oy 
flocking condenser for AF. order. Brand New and Un- for Bass Guitars, £1'7/10/-. service. Iustrated detai!s on 

tput ensure ts. Size used. ONLY £5. Can also be 12in. wedge type ‘speaker request, 
oon ah Mees bear supplied for 50 cycles, use cabinet, £2/17/6. (Please 

16 16 either 0-150 or 0-300 volts. add 5/- carr, all items.) 
LINEAR AMPLIFIERS HETERODYNE FREQUENCY METERS TYPE LM14 
LG34, oe pate - 83x 45 » ae ee £5/5/-. ee Ase ae Pe ovarian om Frequency range 125-20,000 ke/s. in 2. bands. This is the United States Navy Model 
£5/19/. Protective cover, 0/55. 5 watts stereop Cy Size 02 Ao X Om. 15%) | of. the well-known BC221 Frequency Meter, but has many additional features which 
£12/12/-, cover. with carrying ha mdles 25/-. C Sarg ; eae athe iors Tie increase its usefulness. Voltage stabilisation circuits and Crystal control ensure extreme 
Push- ie a: Sie ates ! a a treet nich SBN Se Ce ere eae aoe accuracy and in addition it is fitted with an Internal Modulation switch to allow use as a 

ratts -F ab size 9 x 7 x rh. ! -. 2 AIT Y a 5 aire Se areca oy SP re + Qe ; y = 7 ane, + 

ec japan ies "39 watts Hi-Fi Ultra Linear, size 122% 9X 7}in. high. £16/16/-. Cover Signal Generator, Size only 8iin. x Sin. x 8}in. Full information on request. 

4 andles, 25/-. L50 50 watts Hi-Fi Ultra Linear, size 14 « 10 x 8in. high. £23/2/-. 
Cover with carrying handles 32/6. All amplifiers for normal A.C. mains, and ex stock. Details | COSSOR TYPE 1035 DOUBLE BEAM OSCILLOSCOPES. A few only of these modern 
on request. F scopes, overhauled and in perfect order ONLY £45. Further details on request. 


a 
“ Tripletone *’ Convertible Amplifier, size 10 x 3 Xx 
sin. high. 4 watts output matched for 2-3 ohms, HARRIS ELECTRON ICS (LONDON) LTD. 


OR 2 amplifiers can be coupled together for 


STEREO, £6/19/6 each. Suen (ean 138 GRAY‘S INN ROAD, LONDON, W.C.I Telephone TERminus 7937 
Rice a gla ack ers ry Cansetareay Please include carriage costs on ALL items. Open until I p.m. Saturdays. 


We are 2 mins. from High Holborn (Chancery Lane Station) and 5 mins. by bus from King’s Cross. 


Details on request. 


or £15/14/6 (self powered). 


WE ARE ENGLAND’S LARGEST IMPORTERS OF 


INPUT 230 v. A.C. 50/60~ 
BRAND NEW. Carriage Paid. Buy | 
direct from the importer, keenest 
prices in the country. All Types and | 
Spares available from stock. 


| AMP. OPEN TYPE 


(Type IA.) Compact, well constructed unit 
designed for building into equipment. Panel or 
back mounting, extending shaft. Complete with 
engraved voltage panel and control knob. Input 
230v. A.C. Output variable 0-260v. Ideally suited 


> for Manufacturers of variable voltage equipment. 
Les Price: £4 I7s. 6d. post paid. 


We are pleased to announce further | 

additions to our range: ncaa jamal ee ee 
0-266 v. at lamp... ... £4 10 [ : 
See PORTABLE | _ INSULATION 


0 
6 
260 5 0 . 
0- v. at 5 amps dea ney 
0-260 v. at 8 amps ... £14 10 0 ( ) 
0-266 v. at 1Oamps.... £16 10 0 TESTERS NEW 
0-260 v. at 12amps..... £18 15 O 
0-260 v. at 20amps_.... £32 10 0 
0-260 v. at 37.5 amps ... £65 0 0 
0-260 v. at 50amps.... £85 0 


These instruments are fully shrouded. 


ee) es) ee) ee, qos) SONS) GEES) GS) eee ee eS eS 


VARIABLE 
OUTPUT UNIT 


7 Ampere A.C./D.C. 
Input 230 v. A.C. Output 
continuously VARIABLE from 
0 to 260 volts A.C. OR 0 to 230 
volts D.C, at 7 amps. Robustly 
constructed in metal case, 
complete with safety fuse, 
neon indicator aid voltmeter. 
Size I7in. x 12in. x Jin. Weight 
ao Price £34/10/.. Carriage 
20/-. 


1 AMP. 


t=] 


input 230 v. A.C. Output 
variabie 0-260 v. A.C. at 
2.5 a. Fitted in beautifully 
finished steel case. Complete 
with volt meter, pilot lamp, 
fuse, switch, carrying handle, 
£9/17/6. 

500 MICROAMP SUB- 
MINIATURE M/C METER 
Igin. diameter, flush mounting, 
single hole fixing. Scaled 0O-| 
mA. Supplied with Resistor 
for use as | mA. if required. 
29/6, plus I/- P. & P. 

Postage on all meters, I/- each. 


SERVICE TRADING COMPANY 


Test to |.E.E. Spec. Rugged 
metal construction, suitable 
for bench or field work, 
constant speed clutch. Size 
L, 8in., W, 4in., H, 6in. 
Weight 6lb. 500 voit, 500 
megohms. Price £22, car- 
riage paid. 1,000 volts, 
1,000 megohms, £28, car- 
riage paid. . 


SS | | SS) A 


SEPTEMBER; 1964 


SERVICE TRADING CO 


ULTRA VIOLET BULBS 


+ tasy to use source of UV for dozens of practical 
and experimental uses. 

12 volt 36 watt AC/DC SBC 6/6. P. & P. I/-. 
12 volt 60 watt AC/DC SBC 8/6. P. & P. I/-. 
Transformer to suit the above, Input 200-240 
A.C. 12 volt 36 watt, 16/6; P. & P. 2/6. Input 
200-240 A.C. 12 volt 60 watt, 22/6. P. & P. 3/6. 
Set of 4 Colours FLUORESCENT PAINT. 
Red, yellow, green and cerise. In +toz. tins. 
Ideal for use with the above Ultra Violet Bulbs. 
9/6, plus 1/6 P. & P. 


——— eee eee coe cee ee ee ee eee es eee ee 


SIEMENS SEALED HIGH 
SPEED RELAYS 

H96A, 2.2 ohm + 2.2 ohm, new 12/6. | 

H96B, 50 ohm + 50 ohm, new I2/6. | 

H96C, 145 0hm + 145 ohm, new, 12/6 

H96D, 500 ohm + 500 ohm, new 12/6. 


H96F, 1000+ 1000 ohm, new 12/6. 
H96E, 1700 chm + 1700 ohm, ex- 
equip., 16/6. P. & P. I/- on each Relay. 


CARPENTER’S POLARISED RELAY. 
Type 5A57, 65 ohm. coil will operate on less 
than Sofavolt. 22/6. P.& P. I/-. 


P.O. RELAYS, Type 3,000 
200 ohm., 6 c/o 6,500 ohm., | c/o I break. 
500 ohm., 6 c/o 16,000 ohm., 2 make 2 break. 
500 ohm., 4 Heavy Duty Make. 
2,000 ohm., 4 make 4 break. 
All at 12/6 each, plus slice Pp & PL Ps each. 


G.z.C. SEALED RELAYS _ 
M1069 5000 ohn 2 c/o. M1084 180 ohm. 4 c/o. 
M1092 670 ohm. 4 clo. M1095 670 ohm. 2 m.2 b. 
M1100 670 ohm. 2 c/o. Ex new equipment. 
All at 12/6 each plus I/- P. & P. 


7,000 OHM SEALED RELAY. High Speed 
singlec, /o Platinum contacts. Super-sensitive, 
ideal for Transistor circuitry. Will operate 
onl milliamp. 25/-, P. & P. I/-. 


Latest type SIEMENS 

MINIATURE RELAY in 
Transparent Case. 4 c/o 
700 ohm coil. 24 V. D.C. 
operation. Size 1} x 2 x Iging 
Ex new equipment unused, 
Price 12/6 inclusive postage, 


EVERSHED AND. VIGNOLES BRIDGE 
MEGGER. 500 v. Constant Pres:ure Series 2 
with decade and varley loop facilities, perfect 
condition, £40 including leather case and carriage. 
NSP2 CV2296 STROBOTRON FLASH 
TUBE made by Ferranti, brand new, 1.0. 
base. Price I5/-. P. & P. I/-. 

EVERSHED AND VIGNOLES MEGGER 
CIRCUIT TESTER. (Low reading ohm 
meter.) 2 ranges, 0-3, 0-30 ohms. Complete 


with test leads, battery and leather carrying 
case, £6/6/-. 


Post paid. 
14-DAY CLOCK- 
WORK TIME 
SWITCHES 


USED. but guaranteed 
5 amp. type in weather- 
proof case, 35/6. P. & P. 
2/6. 


HIGH SPEED BLOWER UNIT 
200/250 volt A.C. Powerful 2-speed motor, 
11,000 and 13,000 R.P.M. 17/6, plus 2/6 P. & P. 
EX P.O. MAGNETIC COUNTER (old 
type), either 500 ohms for 24 volt operation 
or 3 ohms for 6 volt D.C. operation. 4 figures 
to 9,999. Price, either type 8/6. P. & P. 1/6. 
LATEST HIGH SPEED MAGNETIC 
COUNTERS, 4 figure, 10 impulses per second. 
Type 100D, 4.1 ohm coil, 3-6V. D.C. operation. 
Type 100A, 5000hm coil, 18-24V. D.C. operation. 
Type 1!00B, 2,300 ohm coil, 36-48V. D.C. 
operation. Any type 15/- each, plus 1/6 P. & P. 
RESETTABLE HIGH SPEED COUNTER. 
3 figure, 1,500 ohm coil, 40-50 v. D.C. operation. 
Brand new. 50/- each, plus 1/6 P. & P. 

DIALS FOR AUTOMATIC TELEPHONES 
used but zood condition, 12/6 ea, plus 2/5 P. & P 


ALL MAIL ORDERS. 


ALSO CALLERS AT: 
47-49 HIGH STREET, KINGSTON-ON-THAMES. 


WIRELESS WoRLD 


CROMPTON PARKINSON BRAND 
NEW ! h.p..MOTORS. 230/250 VOLT 


A.C. 1,400 R.P.M. Fitted with 23 x fin. 
SPINDLE. Price £3/15/-. Carriage 8/6. 


6-VOLT 40 A.H. ACCUMULATORS in 
metal case with leather carrying handle. Brand 
new, 27/6. Carriage 8/-. 


AUTO TRANSFORMERS. 
down, 110-200-220-240 v. 
New. 300 watt type £2/6/6 each. 
500 watt type £3/7/6 each. P. & P. 3/9. 
watt type £4/19/- each. P. & P. 6/6. 


MINIATURE MOVING COIL DIFFER- 
ENTIAL RELAY. Two coils 350 ohms each. 
Operating current 
minimum 140 micro- 
amp., nominal 400 
microamp, maximum 
8. milliamp. ~~. One 
pole two way, or 
critra stable. Two 
Way contact current 100 mA, at 50 vy. A.C. or 
D.C. Size 14 x 3 x din. Individually tested. 
Ife. P. & P 


| 230 v. A.C. RELAY, 10,000 ohm coil, 
3 changeover, 5 amp. non inductive load, 
price 18/6, plus 1/6 P. & P. 


230 VOLT A.C. GEARED MOTORS 


Step up, step 
Fully shrouded. 
P. & P. 2/6. 
1,000 


Price 22/6 ech 


Type BI6G 80 r.p.m. .26Ib. inch £1/19/6. 
P. & P. 2/-. 
Type DI6G 5 r.p.m. I.7lb. inch £2/9/6. 
P. & P.2/6, 
Type DI6G 13 r.p.m. 1.451b. inch £2/12/6. 
P. & P. 2/6. 


230 Voit AC 50 c/s 5-figure Veeder-root 


Counter (not resettable). New. Boxed. 
19/6, plus 2/6 P. & P. 
MINIATURE 


UNISELECTOR SWITCH 


3 banks of || positions, plus homing bank. 
40 ohm coil. 24-36 v. operation. Ex equip. 
Individually tested. 22/6, plus 2/6 P. & P. 
20-way STRIP containing standard Post 
Office telephone Jack Sockets, overall size || x 
34in. x gin. New.. Price 15/- each. P. & P. 1/6. 


LIGHT SENSITIVE SWITCH 


Kit and parts including ORP.12 Cadmium Sul- 
phide Photocell, Relay, Transistor and Cir- 


cuit. Now supplied with new Siemens High 
Speed Relay for 6 or [2 volt operation. 
Price 25/-, plus 2/6 P. & P. 

ORP.12 and Circuit 10/6, post paid. 


SEMI-AUTOMATIC ‘‘BUG” 
SPEED MORSE KEY 
7 adjustments, precision 
tooled, speed 
adjustable, 10 
w.-p.m. to as s ss 
high as desired. @& Sis 
Weight 24 Ib 
Price £4/12/6, 
post paid. 
KEYING LEVER. Especially designed for use 
with all types of electroni¢ keyers. Fully 
adjustable micro-switch action, mo contact 
bounce, precision made, finely polished parts, 
screw down base. Price £4/4/-, post-paid. 


TRANSISTORISED FULLY AUTO- 
MATIC ELECTRONIC KEYER. 230V. 
A.C. or Battery operated. Incorporates built- 
in monitor Oscillator, and Keying 
Lever. Adjustable 
speeds, Keying either 
auto., semi-auto. or 
hold. 4 diodes. 7 
transistors. Price 
£16/10/- Plus 4/6 P 
& P. 


SUPER 


Speaker, 


TRANSISTORISED MORSE  OSCILLA- 
TOR. Fitted 24in. Moving Coil Speaker. Uses 
type PP3 or equiv. 9V. battery. Complete 
with Morse Key. Price 22/6, plus 1/6 P. & P. 
SOLENOID. Overall length 34in., stroke 
tin. to tin. Maximum push 8 oz. 12-24V. 
D.C. operation. D.C. resistance 35 ohm. 
Price 8/6. P.& P 1/6. 


PERSONAL CALLERS ONLY: 
STREET, LONDON, W.C.2. Tel.: 


15153 


Postage and Carriage shown below are inland only. For 
overseas please ask for quotation. We do not issue a 
catalogue or list. 


TRANSISTORS 
Brand new 
18/- C203 (OF 14)/- 
7/- Get 104 ...... 6/- 
5/- Get) 105) 204: 10/- 
5/- Get 573* 2.1.5 12/6 
7/- QGELOS eee 17/6 
6/- 2N458 ©.....4.5 20/- 
7/- ASOD Mex ‘30/- 
6f= SB345 0... 7/6 
8/- TK20B ......... 4/- 
10/6 ACI07 scion acd 14/6 
ie ABN eles L/- 
AFIS SS 10/6 
19/- AFII6 soo... 10/- 
10/6 AFIT Bo. 9/6 
OC20i se 21/- BCZiige cee 10/- 
*Available in Matched Pairs 
DIODES 
OAD oi eticese 3/- FSU) vatieceettese 4/- 
SX78 liveesuenn 4/- ZSTOB Sn. .sstc 3/- 


ZENERS 5% 
All $ watt 5% at 10/- each, 4.3 v., 4.7 v., 5.1 v., 
5.6 v., 6.2 v., 6.8 v., 7.5 v., 8.2 v.,.9.1 v., 10 v., 
12. v5, ES Wave. 22ov. 

HEAVY DUTY L.T. TRANSFORMER 
Very conservatively rated for continuous duty. 
Input 110-260 volts, multi tapped, 50 cycles, 
single phase. Output 28,29,30,31 volts at 21 
amp. Price £6/I5/-. Carr. 10/-. 

L.T. TRANSFORMER 
Type I. Pri. 200-240 sec. tapped 30, 32, 34, 

36 volt at 5 amp., 57/6. P. & P. 4/-. 

Type 2. Pri. 240 sec. tapped 30, 40 and 50 volt 

at 5 amp., £4/15/-. P. & P. 4/-. 

Type 3. Pri. 200-240 sec. apres 10, 17 and 18 

volt at 10 amp., 57/6. P.. & P. 4/-. 

Type 4. Pri. 240 sec. tapped 6 and 12 volt at 

20 amp., ae P. & P. 5/-. 

A.C. AMMETERS 
0-1, 0-5, 0-10, 0-15, 0-20 amp. F.R. 24in. dia. 
All at 21/- each 

A.C. VOLTMETERS 
0-15 V. A.C. M.I. 24in. FLL. 12/6 
0-200V. A.C. Rect. M- Coil 34in. Type W23 ae 
0-300V. A.C. M.1. 24in. F.L. 
Q0-300V. A.C. Rect. M-Coil 24in. 
0-300V. A.C. Rect. M-Coil 34in. Type W23 se). 
W.W. RHEOSTAT. 22 ohm 1.5 amp., com- 
plete with knob, 8/6 plus 1/6 P. & P. 
SLIDER RESISTANCES. Geared drive, new 
1.2 ohm 44 amp., 27/6; 36 ohm 6.5-2.8 amp., 
tapered winding, 45/-; 190-200 ohm 1.25 amp., 
37/6. P. & P. for all types, 3/6. 
VAN DE GRAAFF ELECTRO-STATIC 
GENERATOR, fitted with 
motor drive for 230 v. A.C. 
giving a potential of approx. 
50,000 volts. Supplied absolutely 
complete, including accessories 
for carrying out a number of 
interesting experiments, and 
full instructions. _ This in- 
strument is completely safe, 
and ideally suited for School 
demonstrations. Price £6/6/- 
plus 4/-P.&P. Leaflet on request. 
4 DIAL DECADE RESISTANCE BOX 
Range 0-11,110 
ohm. XI Wire 
Wound, Max. 
current 300 
mA. X10 Wire 
Wound, Max. 
current 150 
mA 


X100, X1,000. High Stability Resistors, rated 
| watt. Accuracy + —1%. 

Switches, make before break type, fitted with 
low resistance silver plated contacts, polished 
wood case, new, price £10/10/-, plus 6/6 P. & P. 
BUILD AN EFFICIENT STROBE UNIT 

FOR ONLY ‘“‘ 37/6”’ 

The ideal instrument for workshop, lab. or 
factory. This wonderful device enables you to 
‘freeze ’’? motion and examine moving parts as 
if stationary. We supply a simple circuit dia- 
gram and all electrical parts, including the 
NSP2 Strobe tube which will enable you to 
easily and quickly construct a unit for insinite 
variety of speeds, from | flash inseveral seconds 
to several thousands per minute. New, modi- 
fied circuits bring price down to 37/6, plus 
3/- P. & P. 


9 LITTLE NEWPORT 
GER 0576. 


(OFF LEICESTER SQUARE) 


Telephone: KINgston 9450. 
Open till | p.m. Thursday and all day Saturday. 


Closed Saturdays. 
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@ 7 valves plus metal rectifiers 
@ 4 bands covering 550. kc/s.- 
31 mc/s. @ Illuminated ‘‘S”’ 
Meter @ 1.5 Microvyolt. Sensiti- 
vity @ Electrical bandspread 
@ Aerial trimmer @ Noise 
limiter @ B.F.O. @ R.F. stage 
@ Big slide rule dial & Output 
or headphones or 4/802 speaker 
@ Modern steel cabinet size 
13in. x 7 4/5in. x 10in. @ Opera- 
tion 220/240 volt A.C. S.A.E. 
For Full Details. 


STOP PRESS 


WIRELESS WORLD 


OFFERS !!| 


JUST ARRIVED 


NEW LAFAYETTE 
COMMUNICATION 
RECEIVER 


MODEL HA. 63 
ONLY 


£2.7.10.0. 


Carriage 1!5/- extra. 


Supplied Brand New and guaran- d 


teed with instruction manual. 


Matching Speaker in Cabinet 55/-. B 


MODEL DA-I TRANSISTOR- 
ISED FULLY AUTOMATIC 
ELECTRONIC KEYER 230 v 
A.C. or Battery operated. In- 
corporates built-in monitor osc- 
illator, speaker and keying lever. 
Fully. adjustable speeds giving 
either auto., semi auto or hold. 
7 transistors, 4 diodes. £16/10/-. 
P. & P. 4/6. 


PETTIMAX 9 VOLT BAT- 
TERY ELIMINATOR 220/240 
v. A.C. Same size as PP3 15/6. 
P. & P. 1/3. 


ALSO SEE OUR FULL ADVERTISEMENT ON PAGES 108/109 § 


BRAND NEW R.C.A. AR88D & 


RECEIVERS. Unboxed £65; 


Boxed with spares £85. Carr § 


30/-. 


NEW LOW IMPEDANCE § 


HEADSET. Latest Military 
type. Rubber moulded, fitted 
with std. jack plug. Brand new, 
boxed, 17/6. P. & P. 1/6. 


MORSE CODE PRACTICE § 


SETS. Morse key, buzzer, 


1.5 vy. battery mounted on panel. & 
Brand new, boxed, [2/6 P. & P. # 


1/6. 


G. W. SMITH & CO. (RADIO) LTD. 


3-34, LISLE STREET, LONDON, W.C.2. 


12W W161 FOR FURTHER DETAILS. 


SEPTEMBER, 1964 


FROM PRE-AMP 10 20w 
HI-FT STEREO ASSEMBLY 


BY 
_ BUILDING | 
~~ WITH 


MAATIN 


Cuudiotrito 


This unique system enables the constructor to FULLY 

start with a basic assembly of his own choice and JFRANSISTORISED 
to go on adding Audiokic Units, until ultimately e 

he has a 20-watt hi-fi stereo assembly with tone 

controls, 5 stage selector, etc. Further designs SUPERB QUALITY 
will make Martin hi-fi even more versatile whilst 
retaining equipment built so far. ANYONE 
CAN ASSEMBLE AUDIOKITS WITH ASSURED 


SUCCESS. Leaflet shows how they save money, @ 
too. GUARANTEED 


SEND COUPON FOR LEAFLET SHOWING COMPLETE RANGE 


© 
SAVE £££s 


| MARTIN ELECTRONICS LTD,, 155, HIGH ST., BRENTFORD, { 


MIDDLESEX Phone: ISL. 1161/2 
Details of all Martin Audiokits, please. f | 
NAME! siti octsausscscsey soos ater dee keene eaeeneeaeg caeeeas eestor see | 
ADDRESS. . 3. ocscc csi ice ilies nats Cwan's ocies yecileasclalweclss asidveal ste og rhanne aa aaa 


SPECIAL terms available of £3.0.0. deposit followed by 18 monthly payments of 


£1.14.6. postage and packing 12/6d. extra. 


INDIVIDUAL CABINETS SUPPLIED ON REQUEST. 


AVOID DISAPPOINTMENT SEND 
CHEQUE OR P.O. IMMEDIATELY. 


LEWIS RADIO, 100 CHASE SIDE, SOUTHGATE, 
London, N.14. Telephone PAL 3733/9666. 


LEWIS) radio 


i2W W—i63 FOR FURTHER DETAILS. 


THE FAMOUS 


‘Continental 
RADIOGRAM 


HALF PRICE! 


ag £2.9.19.6d. |. 


Magnificent Stereophionic Radiogram Chassis complete with two 10in. elliptical 
loudspeakers, plus a Collaro Stereophonic 4-speed automatic record changer. 
Covers short, medium and long-wave bands. Latest push button waveband switch- 
ing. Ferrite rod aerial for superb selectivity. 
Completely British made and tested. 


Full assembly instructions included. 
163in. long, 7zin. deep, 54in. high. 


UNIQUE 12 month guarantee even for all the valves. 


“SPEARETTE” 


PRINTED CIRCUIT SERVICING RACK 


HAND WHEN ASSeMBLING OR SERVIC- 
ING PRINTED CIRCUIT PANELS. 


FULL ADJUSTMENT IN ALL PLANES 
Details of this and other aids: 


SPEAR ENGINEERING CO. LTD. 
WARLINGHAM, SURREY 


Tel.: Upper Warlingham 2774 


12W W—164 FOR FURTHER DETAILS. 
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THE WORLD AT YOUR FINGERTIPS !! 


THE HE-30 4-BAND COMMUNICATION RECEIVER 


One of the finest general coverage bandspread 
Receivers available at this price. © Covering 
550 ke/s.-1,600 ke/s. 4.8 Me/s.-14.5° Me/s., 
1.6 Me/s.-4.8 Mc/s., 10.5 Mc/s.-30 Me/s. 
Illuminated slide rule dial calibrated every 
5 ke/s. on 80 and 40 metres, Edgewise meter, 
0-100 logging scale coverage from’ 0.55- 
30 Mc/s. 8 valve plus. Rectifier Superhet 
circuit, RF stage with an Aerial] Trimmer. 
2 IF stages. BFO control, Q-multiplier. 
Controls; Function Switch, Audio Gain. 
Selectivity (Q-multiplier), Frequency (BFO), 
Band Selector, IF gain, Trimmer AVC-MCV 

igi ! Switch, ANL Switch, Main Tuning, Band- 
spread Tuning and Headphone Jack. Selectivity—60 dB at 10 ke/s., 0.8 ke/s. at 6 dB 
(with Q-multiplier), IF—455 ke/s. External P.M. Speaker reqd. 4 or 8 ohms impedance, 
Output 1.5 watts, 8 modern Miniature B7G Base Valves and 5Y3 Rectifier. Size 15 x 10x 
7tin. Grey crackle finish. For operation on A.C. mains 220/240 vy. 50/60 cycles. Full 


instructions and circuit diagram supplied. Send S.A.E. for leaflet. 
CARRIAGE PAID PRICE 40 Gns. 


THE HE-30 COMMUNICATION RECEIVER KT 320, now available in sub-assembled form. 
All LF. Transformers and coils are factory aligned and therefore only require peaking 


when receiver is assembled. Full Post 
easy-to-follow instructions supplied, 32 Gns. Paid. 


The HH-80 has outstanding sensitivity, 
0-100- logging scale for instant re-set, 
built-in “S$” meter, special recording 
Jack, remote control socket allowing 
¢ simultaneous contro) with transmitter, 
100 ke/s. erystal oscillator circuit pro- 
viding accurate harmonic signals of either 
4 or 8 ohms impedance. Two headphone 
sockets, one high, one low. Technical 
Specifications: Frequency Coverage: Band 
I, 540-1,605 ke/s.; Band II, 1.6-4.8 ke/s.; 

tdi Band III, 4.8-14.5 Me/s.; Band IV, 10.5- 
80 Me/s.; Band V, 144-146 Mejs. Bandspread (Ham Band directly read): 80 Metre Band; 
40 Metre Band; 20 Metre Band; 15 Metre Band; 10 Metre Band. Sensitivity: 1 microvolt 
for 10 dB signal to noise ratio, Selectivity: Norma! 10 ke/s. at —75 dB, 1.25 ke/s. at 
—6dB. With Q-Multi.: variable to 700 cps at6dB. Operation: AM, SSB, CW and FM. 
AM diode detector. SSB/CW product detector (BFO). FM gated bean detector. Power 
Source: 240 volts 50/60 cycles A.C. Power Consumption: 60 watts. Audio Output: 1.5 
watts, 8 or 500 ohms impedance. Auxiliary Circuits: Electrical Bandspread, Q-Multiplier, 
ANL, AVC-MVC. BFO, 100 ko/s. crystal colibrator.. Valve Line-up: 4-6AQ8, 6BL8, 3- 
6BA6, 2-6BE6, 6AL5, 6AQd, OA2, 6CA4. Dimensions: 17in. wide, 64in. high, 10in. deep. 


prIcE 5O Gns, “rs” 


THE NEW HE-80 COMMUNICATIONS RECEIVER 


MARTIN 


FULLY TRANSISTORISED A U D I O KITS 


These ingeniously designed sub-assembled kits 
enable you-to build a transistorised Hi-Fi 
system by simply linking together your choice 
of units. No technical knowledge or special 
tools are needed to build with complete success. 
All units are supplied on printed circuit boards 
ready to mount and cotinect. Latest type 
transistors’ used in conjunction with the 
specially developed circuits give you superb reproduc- 
tion. For battery operation or can be used on A.C. 
mains with Martin power supply unit. Following Audiokits avail- 
able:—Unit 1.—5-Stage Matching Input Selector Unit 47/6. 

Unit 2.—Pre-Amplifier with Master Volume Control, 37/6. Unit 3,—3- 

Channel Mixer, 79/6. (Plug-in matching adaptors for above, 8/6 each.) 
Unit 4.—Combined Pre-Amplifier and Tone Control Unit, 62/6. Unit 5.—10 watt Main 
Amplifier (3 ohm output impedance only at present), £5/12/6. Unit 6.—Power Supply 
Unit, £2/12/6. BP. & P. extra on above items. Full range of attractive Perspex escut- 
cheons available. Send S.A.E. for fully descriptive literature. 


THE MINICO JUNIOR 
TRANSISTORISED 
TAPE RECORDER 


Becord anywhere anytime. A truly portable yersatile 
Recorder with a difference, the highly sensitive Crystal 
Microphone is built imto the Zip Carrying Strap which 
leaves both hands free to operate yourCine Camera, the Microphone 
can be removed for office use as a Dictating Machine or for Parties. 
Outstanding quality of reproduction and tone, up to 45 mins. playing time, twin track 
and operating on 4-1} volt Half-Pen Batteries. Robust Metal body, size 6} x 4} x 2iin. 
Weight 33 oz. Usual price 16 gns. OUR PRICE 

Complete with Microphone, Tape and Battery. £6.1 9.6 P. & P. 4/- 


MONAURAL STETHOSCOPE HEADSETS 
Suitable for Radio Tape Recorders, or monitoring tape recordings, magnetic low im- 
pedance or Crystal High impedance. Complete with 4ft, of lead 
and miniature Jack Plug : PRICE 10/6 P. & P.1/6. 


STAFF VACANCIES !! 


SALES STAFF, AUDIO ENGINEERS 
(EXPD. & TRAINEE) Apply Head Office: 
3/5, EDEN GROVE, HOLLOWAY, LONDON, N.7. NORth 8161 


STEREO TAPE DECK 


THE HE-40 4-BAND COMMUNICATION RECEIVER 


Completely built and ready to go. High 
sensitivity Superhet receiver covering 550 
ke/s.-1,600 ke/s., 1.6 Mc/s.-4.4 Meo/s., 4.4 
Me/s.-11 Me/s., 11 Me/s.-30 Mc/s. Elec- 
trical bandspread tuning. Slide-rule type 
tuning dial. Internal ferrite rod aerial for 
Medium waveband reception and a 59in. 
10-section chromium plated telescopic 
whip aerial for the Short waye bands. 
Sockets for optional outdoor aerial. -In- % Si 
ternal monitor loudspeaker. Latest modern miniature 
B7G bass valves, Headphone socket (may also be used ; 
for external loudspeaker). ANL, BFO, Receive/Stand-by switch. Built-in “S$” meter’ 
220/240 volt A.C, mains, 50-60 cycle operation. Handsomely styled cabinet with grey 
crackle finish and handsome front panel, with chrome and satin chrome fittings. Size 
13§ x 8} x 5gin, Wet. 11} lbs. A comprehensive instruction Inanual is supplied. An 
ideal receiver for the radio amateur and Short wave listeners of aJ] ages. 

Send 8.A.E. for leaflet. CARRIAGE PAID, PRICE £241 5.0 


“STARFLITE TRANSMITTER” 


Designed to meet the needs of most amateurs 
the Starflite has single-knob bandswitching, 
front panel switch to select any of five 
crystal positions with provision for an 
external VFO, Controlled carrier modulator 
permits almost 100% of the CW input to 
be used on AM peaks. Grid-block keying 
provides chirp-free operation. A full wave 
silicon diode power supply effects extremely 
low output ripple for cleaner CW trans- 
mission, electron-coupled Pierce Oscillator, 
capacitance bridge neutralization of the final 

ss and a three-stage lowpass filter. An illumi- 
nated edgewise D’Arsonval panel meter. Pi-network output provides the correct im- 
pedance match between the plate circuit and any 50-72 ohm coaxial feeder. Easy to 
follow point-to-point instructions supplied with each set of components. When con- 
structed the Unit is housed in a heavy gauge steel Cabinet finished in grey crackle. 
SPECIFICATIONS: Power Input—90 watts peak. Operation: CW, AM Phone—crystal 
or VFO Control. : Band coverage: 80-10 metres. Coupling: Pi-Network. Valve Line-up. 
6146, (2) 6CL6, 12AX7, 6DE7. Low Pass Filter. Size 13}in. wide x 12in. deep (inc, 
knobs) x 64in. high (inc. rubber feet). Weight 28 Ibs. Power requirements: 200/240 y. 
50-60 cps, 225 watts. MAY BE BUILT FOR 3 5 G Carriage and 

ns. Insurance 15/-, 


WITH BUILT-IN 
PRE-AMPLIFIER 


A professional addition to your Hi-Fi Stereo 
System consisting of two basic Units, the 
Tape Deck and Pre-amplifier, which employs 
4 Transistors and 4 Valves. This unit will record 
and playback }-track stereo or }-track mono at either 
7} i.p.s. or 3} ip.s., both speeds being fully equalised. 
Features: Track System: j-track 2 channel stereo or mon- 
aural record and playback. Independent single channel} S 

recording on either channel while playback on other channel. Head Type: } track, 2 channel 
in-line stereo and associated erase heads.. Low loss laminated-pole pieces. Level In- 
dicators: 2 Meters, 1 per channel. Digital Counter: 3 digit tape position indicator. Auto- 
matic Stop: When tape runs out or breaks. Inputs: Mierophone 1 mV (50 K/ohms im- 
pedance), Gram/Tuner 50 mV (high impedance). Output: (cathode follower). Monitor 
Sockets: 2x5 K/ohms impedance. Audio Output: 500 mV. Oscillator: Push-pull 80 ke/s. 
S/N Ratio—45 dB or better at 74in. tape speed. Separation: 45 dB or more between 
stereo channels. Frequency Response: 40 to 15,000 cycles per sec. at 7k ip.s., 40 to 
9,000 cycles at 37 i.p.s. Single Motor: 4-pole heavy duty induction type. Power Supply 
240 v. A.C. 50 cycles. Size: 6}x104x15in. Tape Size: Up to 7in. Line-Up: 4-28B173 


transistors, 2-12AT7, 1-12AU7, 1-12BH7 Valves. 
price 42 Gns. . «1 1.) 


Complete range available. 
The following are selected examples only. 


JASON 


FMT1 TUNER. 4 valve with ratio detector plus matched pair germanium diodes. Ex- 
ternal power supply required. All required components, £6/15/-. P. & P. 2/6. 
FMT2 TUNER. The modern shelt mounting version of the FMT1 complete with honey- 
comb case and complete with built-in power supply. All required components, £10/12/6 
P. & P. 4/-. 

FMT3 TUNER. 7 valve tuner, with Foster Seeley discriminator. For fringe areas 
complete with power supply. All required components, £12/5/-. P. & P. 4/-. 


‘MERCURY 2” TUNER, 5 valves with special turret for switching channels to operate 
on 3 F.M. stations; Home, Third and Light, and TV channels as required. Foster Seeley 
discriminator. Less power unit. All required components, £10/12/6. P. & P. 2/6. 


JTV2 TUNER. Switched tuner covering B.B.C., F.M. and B.B.C. TV and ITV. Turret 
tuner with built-in Foster Seeley discriminator. All required components, £15/10/-. 
P. & P. 4/-. 


Instruction books and itemised price lists available separately as 
follows: FMTI, FMT2, FMT3, 2/6 each. MERCURY 2, JTV2, 3/6 each. 


SEE FOLLOWING PAGES FOR MORE 
ITEMS AND ADDRESSES 


(4) 


(5) 


(8) 


STEREO AMPLIFIER 

A High Fidelity design providing up to 
10 watts (per channel), 

KIT OF PARTS £20.0.0 

BUILT AND TESTED £24.0.0 (C. & 17/6.) 
We can also supply the MAIN AMPLIFIER 
for operation with our DUAL CHANNEL 
PRE-AMPLIFIER. 

KIT OF FARTS £27.0.0 

BUILT AND TESTED £34,0.0 (C. & I. 10/6.) 


(2) MULLARD DUAL 
CHANNEL PRE-AMPLIFIER 
A four-valve design for both STEREO- 
PHONIC and MONOPHONIC operation, 

KIT OF PARTS £12.10.0 
BUILT AND TESTED £15.0.0 (C. & I. 5/-.) 


(3) THE ‘TWIN THREE” 
STEREO AMPLIFIER 

Based on a recent design by MULLARD 

LTD. it is ideally suited for use in POR- 

TABLE RECORD PLAYERS. 

BUILT AND TESTED £9.0.0 (C. & I. 7/6.) 

To construct a STEREO PORTABLE RE- 

CORD PLAYER we offer: 

Assembled AMPLIFIER with two ROLA 

8 x din. LOUDSPEAKERS and PORTABLE 

CASE for £16/10/0 (C. & 1. 10/-.) 


(4) THE ‘* TUDOR” STEREO 
AMPLIFIER 

A self-contained shelf mounting Amplifier 

designed to provide high quality stereo- 

phonic and monophonic reproduction. 

PRICE ONLY £15.0.0 (C. & I. 7/6.) 


(5) TUDOR STEREO HI-Fl 
SYSTEM 

Comprising a self-powered AM/FM 
Tuner, Stereo Pre-amplifier and 
12 watt per channel Stereo Power 
Amplifier. The Tuner and Pre- 
amplifier are housed in matching 
black crackle finish metal Cabinets 
for shelf mounting, with silver 
metal dials and matching knobs. 
SPECIFICATIONS: | Tuner—out- 
standing quality providing full 
VHE/FM Long and Medium wave- 
band coverage, frequency range 
EM 87.5-108.5 Me/s. AM MW 522- 
1,630 Ke/s. LW 145-270 Ke/s. 
Multiplex outlet provided. Pre- 
Amplifier—-Designed for use with 
the Tudor Stereo Power Amplifier 
with inputs for most types of 
Pick-ups, direct play from Tape 
Heads and ample sensitivity for 
either Crystal or Moving Coil 
Microphone. Power Amplifier 
—l14 watts per Channel. 


AM/FM TUNER AVAILABLE AT 
24 GNS. (P. & P. 7/6.) STEREO 
PRE-AMPLIFIER AND POWER 
AMPLIFIER TOGETHER AT 
24 GNS. (P. & P. 10)-.) 


(12) STEREO TAPE PRE- 
AMPLIFIER Model STP-I 

For use with current TRUVOX, BRENELL 

or COLLARO “STUDIO” {- and }-track 

Stereo Decks. 

KIT OF PARTS £22.0.0 

BUILT AND TESTED £28.0.0 (C. & I. 8/6.) 


(13) MULLARD TYPE “Cc” 
TAPE PRE-AMPLIFIER 
Suitable for most }-track Mono Tape Decks, 

KIT OF PARTS £14.0.0 
BUILT AND TESTED £19.10.0(C. & J. 7/6.) 


(14) MULLARD TAPE 
AMPLIFIER Model HF/TR3 
Based on Mullard’s type “‘A” design and 
suitable for most }-track Mono Tape Decks. 

KIT OF PARTS £13.13.0 
BUILT AND TESTED £19.0.0(C. & I. 7/6.) 


(18) MODEL CR3/S TAPE 
RECORDER 

Tncorporates the HF/TR3 Mk. II Tape 

Amplifier (described above) and the Collaro 

“Studio”? Twin Track 3-speed Deck 

operating at 1Zin., 3jin. and 73in. Complete 

with Microphone and 1,200it. Tape. 

KIT OF PARTS £33.8.0 

BUILT AND TESTED £43.0.0 (C. & I. 15/-.) 


KIT £15.15.0 (C. & I. 8/6.) 
KIT £19.10.0 (C. & I. 8/6.) 


(1) MULLARD ‘10 Pius 10” 


WIRELESS WORLD 


(6) MULLARD 3-VALVE PRE- 
AMPLIFIER TONE CONTROL 
Designed mainly for the STERN/MUL- 
LARD range of Monophonic Power Ampli- 
fiers. 

KIT OF PARTS £10.0.0 

BUILT AND TESTED £13.13.0 

(C. & I. 5/-. 

(7) MULLARD 2-VALVE PRE- 
AMPLIFIER TONE CONTROL 
Employing two EF86 valves and designed 
to operate with the Mullard MAIN AMPLI- 
FIERS but also perfectly suitable for other 
makes. 

KIT OF PARTS £6.6.0 

BUILT AND TESTED £9.10.0 

(GC. & I. 5/-.) 


(8) MULLARD ‘ 5-10” MAIN 
AMPLIFIER 

For use with MULLARD 2- or 3-valve 

pre-amplifiers with which an undistorted 

power output of up to 10 watts is obtained, 

KIT OF PARTS £€10.0.0 

BUILT AND TESTED £13.10.0 

(C. & I. 6/6.) 

ABOVE INCORPORATING PARTRIDGE 

OUTPUT TRANSFORMER £1/6/- extra 


(9) MULLARD ‘“5-IORC” 
AMPLIFIER 

The popular “ 5-10” complete incorporating 

Passive Control Unit providing up to 10 

watts high quality reproduction with an 

input of 600 mV, 

KIT OF PARTS £12.0.0 

BUILT AND TESTED £16.0.0 

(Cc. & I..7/6.) 

WITH PARTRIDGE OUTPUT TRANS- 

FORMER £1/6/- extra. 


(10) MULLARD ‘‘3-3RC” 

A HIGH QUALITY AMPLIFIER DE- 
VELOPED FROM THE VERY POPULAR 
8-WATT MULLARD “3-3” DESIGN, 
KIT OF PARTS £8.8.0 

BUILT AND TESTED {£11.10.0 

(C. & I. 6/6.) 

(Il) THE ‘“MONO-GRAM ” 
A small Amplifier of genuine high quality 
performance producing up to 3 watts 
undistorted output. 

KIT OF PARTS £4.10.0 

BUILT AND TESTED £6.0.0 

(Cc, & 1. 3/6.) 


Due to production stream- 
lining we are pleased to 
announce PRICE REDUC- 
TIONS ON ITEMS 16 & I7 


(16) JLIO POWER AMPLIFIER 
Incorporates the latest ~ diode/pentode 
ECL86 valves in push-pull, PARTRIDGE 
ultra linear output transformer, PAR- 
TRIDGLH mains transformer and smoothing 
choke. 10 watts power output, surplus 
power output, surplus power available for 
tuner. 
KIT OF PARTS £10.10.0 
BUILT AND TESTED £13.13.0 
(Cc. & 1. 7/6.) 
(17) DOUBLE FEATURE 
PRE-AMPLIFIER 
Inputs for microphone, crystal or magnetic 
pick-ups, tuner unit, and in addition offers 
full facilities for tape recording and high 
fidelity replay. This unique feature means 
that showd you wish to include tape in 
your hi-fi system at a later date all that is 
required is a suitable tape deck. Push- 
button switching for 3 tape speeds equalised. 
KIT OF PARTS £1313..0 
BUILT AND TESTED £19.19.0 
(Cc. & I. 5/-.) 
Prices if both units purchased together: 
KIT OF PARTS £23.13.0 
BUILT AND TESTED £32.0.0 
(Cc. & I. 10/-.) 
(19) Mk. Il ‘FIDELITY ” F.M. 
TUNER UNIT 

An atbractiy ely presented Unit incorporating 
MULLARD PERMEABILITY TUNING 
HEART and corresponding Mullard valve 
line-up. Very suitable to operate with our 
Mullard amplifiers. 

OF PARTS £10.10.0 
BUILT AND TESTED £14.5.0 
(C. & I. 5/-.) 


COMBINED PRICE REDUCTIONS 

Mullard 5-10 Main Amplifier and 2-valve Pre-amplifier. 

BUILT AND TESTED £21.10.0 (Cc. & I. 8/6.) 
Mullard 5-10 Main Amplifier and 3-valve Pre-amplifier. 

BUILT AND TESTED £25.10.0 (. & I. 8/6.) 
(Above items with PARTRIDGE Transformer £1/6/- extra.) 
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(6) 


(8) 


(10) 


(11) 


( 19) 


\ Fully descriptive leaflets avail- 


able on any of the above items. 
INSTRUCTION BOOKS 
AND . DETAILED PRICE 
LISTS are Supplied Free with 
Kits of Parts but may be 
purchased separately if re- 


quired. 


Items 1, 2 and 14, $/- each; 6 and 13, 
8/6 each; 7,8, 9, 10 and 21, Q/- each; 
11 2/6 each; 12, 5/-. All Post Free. 


(Instruction booklet for item 19 
same as item 14.) 


is 
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CHASSIS BARGAIN! 


A 6-valve Superhet Radiogram Chassis of 
outstanding quality covering M.W.. 200-550 


Mc/s, Incorporating internal Ferrite Rod Aerial 


Pick-up input suitable for most modern Record 
Players. Power output 4 watts, valve line-up: 
EZ80, EABC80, EF86, ECH81, EL84, ECC85. 
Volume: On/Off and Tone Control, attractive black 
Tuning Dial size 15 x. 6in, with gold lettering and 
contrasting cream and. gold knobs. A.C. 200/ 


’ 250 ¥. Size 1 fin. 
: v. Size 15 x 7} x pe 16 Gns. 
Or £3/9/- Deposit (plus P. & P.) and 9 monthly payments of 32/8. P. & P. 5j- 


—— |} HI-FI STEREO HEADPHONES 


The"HIGHWAYMAN” 


a \ 3 
VA)}] OUR QUALITY CAR RADIO TO 
BULD YOURSELF AT A NEW 
LOW PRICE. Look at these features:— 
> Attractive styling. % Push-pull output. ~% Three 
latest Mullard transistors plus valve types EBF83 
and ECH83. ~% No buzz, high output and sensitivity, * Printed 
cireuit (latest type). 4 7x4in. high flux p.m. speaker and 
baffle. > Medium and Long Waves. Push button for 
fingertip control. 4¢ Extremely low battery consumption (less than } amp.). * Easy to 
fit any make. car (positive earth only). + 12-volt operation. % Compact size, measures 
only 7x7 x2in. deep. > Easy assembly, supplied with dial and drive already mounted. 


Special inclusive price of Only £7 . 1 9 . 6 


All parts available separately. Plus 5/- P. & P. 


Individually priced parte liet_ and comprehensive instruction booklet 2/6 post free. 
(Deducted from cost if complete parcel purchased later.) 


Optional extras: 3-section chromium plated weatherproof telescopic aerials type 1, 17”/44” 
19/6. Type 2, 2”/43* 29/6 both plus p.p. 2/6 if purchased separately. 


The B.H. HI FIDELITY 14 AMPLIFIER 


A first-class amplifier designed for the audio enthusiast 
and professional musician. SPECIFICATIONS: Power 
output 14 watts. Separate bass and treble controls, 
full mixing facilities. Ideal for use with guitar. Freq. 
responsej15-20 kc/s. Input 1, 5 m/v. Input 2, 40 m/v. 
} Output imp. 3 or 15 ohms. Valve line-up: 2-EL84, 
|. EF86, ECC83, EZ81. Gold hammer finish chassis, 
engraved Perspex front panel. 11 ns 

PRICE Ready Built ~ 

orin KIT FORM 9 GNS. P. & P.7/6 each. 


Simple point to point imstructions supplied with each kit. Top quality components used 
throughout ensuring perfect results, Instruction book available separately 1/6. Attractive 
case with haadle syailable shortly. 


BUILD YOURSELF AN 
INEXPENSIVE TAPE RECORDER! 


LATEST COLLARO STUDIO TAPE TRANSCRIPTOR—Incorporating Record Interlock 
Lever, 3 motors, 13, 3%, 74 i.p.s., takes 7in. spools. Push button controls. NEW LOW 
PRICE OF £10/10/- ONLY plus 7/6 P_& P. Usual H.P. faciliti 


NEW TAPE-RECORDER AMPLIFIER 
TYPE 8311-V. Sub-assemabled—anyone 
can build Printed Circuit, al components 
mounted and dip soldered. Already 
tested. Hach dead cut to length. All that 
is required to complete the tape recorder 
is for a few components te be mounted in 
the cabinet and the free end of the leads 
soldered to terminals’ which are clearly 
marked, everything supplied, all you need 
is soldering iron, pliera and screwdriver. 
Valve line-up: EF86, ECC83, 2 x BL84, 
EZ81 and EM34 magic eye. Monitoring 
output facilities socket for feeding to high see sad 
quality amplifier can be used as “ straight ” amplifier for record reproduction. EQUAL- 
ISING ON TWO SPEEDS. OUTSTANDING VALUE AT £11/11/- plus 2/6 P. & P. in- 
eluding all necessary instructions. 

ATTRACTIVE TWO-TONE PORTABLE CARRYING CASE. Suitable for above amplifier 
and Collaro Studio Deck. Fitted 9in. x b5in. High Flux P.M. speaker for high quality 
reproduction. Inclusive price £5/5/- plus 5/- P. & P. Full list of competitively priced 
mics. and stands on request. The above 3 items purchased at one time SUPPLIED CAR- 
RIAGE PAID. 

NOW AVAILABLE. FOUR-TRACK STUDIO DECK AS ABOVE FITTED WITH HI-FI 
FOUR-TRACK HEADS. Price £13/19/6, plus 7/6 P. & P. 

TAPE RECORDER AMPLIFIER 8311-4V exactly as 8311-V but four-track suitable for 
Hi-Fi four-track heads. Price £12/12/-. P. & P. 2/6. 

N.B.—Four-track deck and amplifier fit the above case without any modification whatso- 
ever, 

PRE-AMPLIFIER KIT TYPE 8312-CP.- Complete high quality pre-amplifier kit for use 
with Collaro Studio Deck. Price £8/8/-, plus 2/6 P. & P. 


<q ALSO SEE PRECEDING PAGES 


Metres, L.W. 1,200-2,000 Metres, V.H.F. 87-100 - 
and the famous Gorler Tuning Heart for V.H.F. - 


“WIRELESS WORLD 


TERN-CLYN 


Electronics Centres throughout Great Britain 


CHASSIS BARGAIN! 


Provides simple transfer from Phones to Speaker. Specifica- 
tions: Frequency Range 25-15,000 c.p.s, Input Impedance— 
16 ohms. Power Rating—+ watt, Weight—13 ozs. PRICE 
5 Gus. P. & P. 2/6. Junction box 15/- extra. 


STEREO STETHOSCOPE HEADSETS 


Enjoy personal listening in absolute comfort 


L 
M 


with the new lightwe: 


135 


= 


atest printed circuit THREE WAVE: Long, 
edium and Short, Extremely sensitive. Ferrite 
rod aerial, 4 watts output. Valve line-up: ECL82 
ets 280, EBF89 and HCH81. Tape and gram inputs. 
Tone control. Attractive dial (size 12} x. 4fin.) in 
maroon with gold lettering. Overall chassis size: 
14 x 74 x Gtin. 
guaranteed. 
P. & P. 5/-. 


A.C, 200/250 | v. Fully 


SPECIAL PRICE £9 19.6 


Or £2/19/6 Deposit (plus P, & P.) and 7 monthly 
payments of 29/6, 


) Dp ad- 
sets, suitable for stereo or monaural. Magnetic low impedance. Complete with 6ft. of 


Cable and Stereo Jack Plug. 


P. & P. 1/6. 


PRICE 95 = 


MONAURAL STETHOSCOPE HEADSETS 


Suitable for Radio Tape Recorders, or monit 
magnetic low impedance or Crystal High i 


with 4ft. of lead and miniature Jack Plug. 


OUTSTANDING 
PRICE REDUCTION! 


THE B. & O. ST/M PICK-UP 
COMPLETE WITH SP11 STEREO- 
DYNE MAGNETIC CARTRIDGE, 
A Transcription Pick-up of out- 
standing quality employing a 
specially designed counterbalance 
and unique weight adjustment. 
SPECIFICATIONS: Length 103in. 
from tip of Cartridge. Height 22in, 


Stereo/Mono Cartridge :—Frequency Response: +2.5dB from 30 ‘6.0.8: 


oring tape.recordings, 
impedance, Complete P. & P, 
PRICE 10/ 6 1/6 


j 


to 15 ke 


Output Voltage: 7 mY. per channel at 5 cm./sec, at 1,000 c.p.s. Separation: 20 dB mini- 
mum. D.C, Resistance: 1,250 ohms. Inductance: 200 mH. Recommended Tracking Force: 
2to4 grams. Compliance: 5 x 10-—¢ em/dyne in all directions. Stylus: Diamond, radius of 


curvature: 7th. Recommended Load: 47,000 ohms, 


“BEL-CLEER” 


FOR THE FIRST TIME IN THIS 
COUNTRY CANADA’S HI-FI 
MAGNETIC RECORDING TAPE— 
Following sizes ayailable — others to 
follow. BRAND NEW — NOT SUB- 
STANDARD. 

High grade acetate base. Attractively 
boxed fitted leaders, fully guaranteed: 


Bin. \Sta> G00Lt. Se. once tes 12/6 
Bing \TaPee! SOG. sods sta vo new « 15/- 
dine Ps PAGO asc encores 18/6 


Jin. Std. 1,200ft. 
Jin. L.P. 1,8008t 


PLASTIC TAPE SPOOLS 
Best quality. 2}in. 1/-; 3in. 1/3; 4in. 
Q/-; din. Q2/-; 5iin. 2/8; Tin. 2/6. 
Any single item plus 6d. P. & P, 
Orders over £1 post free. 

PLASTIC SPOOL CONTAINERS 
For spool sizes: 5in. 1/6; 5iin. 2/-; 


Tin. 2/3. 


TAPE SPLICER 
Fully automatic, 
dual action cut and 
trim. Hold tape 
firmly in position. 
A perfect. splice 

every time. Black, 
14/6 P. & P.1/6 oat ae finish. : 
Complete with instructions and spare 
eutting pad. 


I plus 3/6 
price 94 Gns. BY 


ae 
RECORDING TAPE BARGAINS 


“LAFAYETTE” 


AMERICAN RECORDING TAPE. Brand 
new and boxed. Fully guaranteed. 


33in. D.P. 600ft. MYLAR...... 11/6 
Sin. Std. 600ft. ACETATE...... 8/6 
bin. L.P. 900ft. ACETATE .... -10/- 
bin. D.P. 1,200f. MYLAR...... 15/- 
5iin. L.P. 1,200ft. ACETATE.... 19/6 
5iin. D.P. 1,800ft. MYLAR.... 23/6 
Tin. Std. 1,200f%. MYLAR...... 12/6 
Tin. LP. 1,800ft. ACETATE..:. 15/- 
7m. L.P. 1,800f. MYLAR...... 20/- 
Tin. D.P. 2,400f. MYLAR...... 25/ 


(P. & P. 1/- per spool) (4 or more post free) 


NEWS FLASH! 


Yet Another New 
Electronics Centre 


Opening Shortly at 
125 THE MOOR, 
SHEFFIELD 


VISIT YOUR NEAREST STERN-CLYNE ELECTRONICS CENTRE 


LONDON: 


18, Tottenham Ct. Rd., W.1. MUSeum 5929/0095. Half-day Saturdays. 
23, Tottenham Ct. Rd., W.1. MUSeum 3451/2. Half-day Thursdays. 

309, Edgware Road, W.2. PADdington 6963. Half-day Thursdays. 

109, Fleet Street, E.C.4. FLEet St. 5812/3. Half-day Saturdays. 

162, Holloway Road, N.7. NORth 7941. Half-day Thursdays. 

9, Camberwell Church Street, S.E.5. RODney 2875. Half-day Thursdays. 


MAIL ORDERS AND ENQUIRIES TO: 


CROYDON: | pSTOP 
12, Suffolk House, George St. MUNicipal 3250. Half-day Wed. —|grigror, 
BRISTOL: BRAXCH 
26, Merchant Street, Bristol, 1. Bristol 20261. Half-day Wed. UNTIL 

LIVERPOOL: Sn 

52, Lord Street. Royal 7450 | or 

MANCHESTER: 


20/22, Withy Grove, Manchester, 4, BLAckfriars 5379. Open 6 days a week. 


Dept. W.W., 3-5 Eden Grove, Holloway, London, N.7. NORth 8161/5. 


136 - 


Head Office: 44a, Westbourne Grove, London, 


Cables: ZAERO, LONDON 


A.R.B. Approved for inspection and release of electronic valves, tubes, klystrons, etc. 
RETAIL BRANCH (personal callers only): 85 TOTTENHAM COURT ROAD, W.2. Tel.:-LANgham 8403 
Please send all enquiries, correspondence and Mail orders to Head Office 


Tel.: PARK 5641/2/3 


MULLARD LOW FREQUENCY 
DOUBLE BEAM D.C. OSCILLOSCOPE 
TYPE L203 


This double beam oscilloscope uses single beam tube and 
an electronic beam switching circuit. It had been designed 
to cater for requirements of servo control, vibration 
analysis and medical applications. Short persistence 
tube with long yellow after glow. Time base from 3 
millisec to 10 sec. * X’ trace expansion. Two separate 
A.C./D.C. amplifiers, calibrated in steps from .1 mV. to 
1000 v. Mains operation. 

BRAND NEW, with manual £60. Packing and carriage 
£1/10/-. 


aan 


MARCONI TF-801A SIGNAL 
GENERATORS 


Frequency range 10-300 Me/s. in four overlapping bands 
calibration accuracy +1%. Output 200 mV. max. into 
75Q. Calibrated step attenuator 0 to —100 dB in 1 dB 
steps. Internal sinewave (up to 80%) and square wave 
(50-50) modulation at 400, 1,000 and 5,000 c/s. Provision 
for internal modulation. Power requirements 100-130 
and 200-250 v. A.C. Fully overhauled and guaranteed. 
PRICE . £85 0 0 


REMANENT TELEPHONE CROSSBAR 
RELAYS 


The relay consists of 5 cross-bar Units of 8 make contacts 
each, operated by separate 820Q coils and one 1,000Q 
main coil of the P.O. 3000 Type. The latter is fitted 
with two sets of auxiliary changeover contacts. 

PRICE, brand new (p. & p. 5/-) .---. eee e eee eee 35/- 


“INTERNATIONAL” SUBMINTA- 
TURE “PENNY SIZE” METERS 
lin. Round Flush ring nut mounted. 
500uA. F.S.D., Calibrated 0 to ImA, 


22/6. 


RADIO FREQUENCY THERMO- 
COUPLE METERS 


200 mA. 2in. Round, plug-in ........--+--eee-s 
350 mA. 2in. Round, plug-in ..........+- zg 
1 amp. 2}in. Round, projecting 
2.5 amps. 2in. Round, panel mtd. 
B) . Qin. Square, flange .......----22eeeee 
3 amps. 2in. Round, panel mtd. 
3 amps. 2in. Square, flange ...-.+.6-+-+eeee eee 
4 amps. 2in. Round, flange ......---++++++4--5: 
10 amps. 2}in. Round, flange .......-+++++-4-0- 
15 amps. 23in. Round, flange .....-.++--+++-++- 


EEUU EEE EEEEEEEEEEEEREEEEEEE 


D.c. MOVING COIL METERS 


50uA 23in. Rd. Proj. Weston S20 ......+--++- 45/- 
100A 23in. Rd. Flush .....-. eee eeeeee weer BD/= 
200A 2in. Rd. Flush Triplet .......-.-+++++++ 35/- 
200A 2in. Rd. Flush sealed, calibrated 0 to 30% 25/- 
200uA 2hin. Rd. Flush ..-e ese eee eee ee ee eens 35/- 
500uA 1}in. Square Flush, Cal. O- LOO Ss see. ccc ean. 80/- 
500uA 2in. Rd. Flush Victoria .....---+.-+-- -. 15/- 


500uA 2in. Rd. Flush, nut fixing, Turner Type 909 30/- 
500A 2in. Rd. Flush, De Jur, calibrated 0-15 and 


D2GO0 SY Ai, cela ec aos pine Mapes ine ays 25/- 
500-0-500u4A 3hin. Rd. Flush, calibrated 50-0-50, 

Western Electric, secondhand .........++.+5 27 /- 
1 mA. 2in. Round Flush sealed ...........-.-++ 30/- 
1lmA- 2in. Round Flush sealed, calibrated 

0-S/SO/SO0 5 ama nce cite cin ows oa ttr aoe nla te Pls Wis intels Q5/- 


1 mA. 2hin. Round Flush, clip fixing, metal clad 30/- 
1 mA. 24in. Round Flush, clip fixing, supplied with 

loose square flange .....-..-. 60sec eee eeeee 30/- 
1 mA. 2}in. Round Flush 
1 mA, 2}in. Square Flush 
1lmA. 4 x 3in. Rectangular Flush, G.E.C. ...... 7Q/- 
10 mA. 2in. Round Flush, G.E. ......2.--..+-.. 
25 mA. 2in. Round Flush 
30 mA. 23in. Round Flush .......-.. 
50 mA. 2in. Square Flush, Weston 


50 mA. 2hin. Round Flush, Everett .......-+--+ 25/- 
75 mA. Qdin. plug-in SifaM:.... 1.45.2 see eee eee 15/- 
100 mA. ldin. Round Flush, Hobut..........-- 20/- 
100 mA. 24in. Round Flush 25/- 


150 mA. 2in. Flush Square 
150 mA, 2hin. Flush Round 
200 mA. 2in. Round Flush 
200 mA. 24in, Round Flush 
250 mA. 2hin. Round Flush 
300 mA, 23in. Round Flush 
500 mA. 2in. Round Flush 
500 mA, 24in. Round Flush 
1 A 2in. Round Flush .......6.2.-0--e0 cece 
1 A. 2}in. Round Flush 4 F 

2 A. 2in. Round Flush ...... 

2 A. 2hin. Roand Flush 
3 A. 2}in. Round Flush 
5 A. 24in. Round Flush 
10 A. 24in. Round Flush 


ee 
12W W—165 FOR FURTHER DETAILS. : 


WIRELESS WORLD 


Z. & I. AERO SERVICES LTD. 2” 


EDDYSTONE 358X 
COMMUNICATIONS RECEIVERS 
ONLY FEW AVAILABLE 
Perfect condition, unused, complete with set of ten coils 
and Mains Power supply unit: Supplied with manual. 
Frequency coverage is 50 ke/s to 32 me/s. £15 0 0 
Packing and carriage .....-.--.+eeseees £110 O 
ee 


OPEN TYPE MINIATURE RELAYS 


*S.T.C. 2509, 1M, heavy duty 5 6/- 
*S.T.C. 7002, 2 C.0.... 0 cee n eee e ene e teen ree 6/- 
*Allied Control--A102817; 759, IM, 12-v. ....-- 1/6 
R.B-M. 55251, 270Q, 1M, 12 v.....-.+-eeeeeeee 3/6 
R.B.M. 55528, 13800, 6M, 24 v. .....--+--eeeees 6/6 
R.B.M. 55530, 1309, 3M + 10C.0., 24 v. ......-- 6/6 


*Reclaimed from equipment. The remaining relays 
are brand new. 


Dee eae 
BRAND NEW SEALED RELAYS 


Adyance G8755-1Y, 65+5,0000, 1M, liv. ....-. 12/6 
Advance F8949-TY, 2x 16,0000, 3B, 24 v. .--... 15/- 
Advance C8940-1, 2500, 5B, 12.5 v. --» 12/6 
R.B.M. 22240-4, 2000, 6M, 12 v. ..---..+-+ eee 10/- 
Elect. Spec. T-162F1, 10,0000, 1 C.0., 48 v....- 12/6 
Advance E8904-1, 3000 2 0.0. 12 v. ...-+-+++- 7/6 


Potter Brumfield MH1769, 360Q, 2 C.0., 24 v... 7/6 
ES SS, 


AERIALS 


‘Electron’ Outdoor Aerial 
3 strong tubular light alloy sections 3ft. long each on 
an insulated aerial base fitted with wall mounting 
bracket. Complete with down lead. PRICE, brand 
new, 15/-. P.P. 5/-. 
Aerials for Wireless Set No. 31 
2-section collapsible Aerial with flexible mounting, 


33in. long extended .....- aivtw ve sisie-nia apatersteen Ae ler 7/6 
8-section collapsible Aerial, 10ft. 8in. extended, 
folds down to 17in. 1... ee eee ree ee eeeee deems = 


MULTIPLE ELECTROLYTIC 
CAPACITORS 


20-20uF 450 v. D.C.W., lin. dia. x 3in. long .... 3/6 
16-50uF 275 v. D.C.W., lin. dia. x Qin. long .... 3/6 
50-50uF 150 v. D.C.W., lin. dia. x 2in. long .... 3/6 
50-100uF 275v. D.C.W. lgin. dia. x 2in. long. . 4/- 
50-50uF 275y. D.C.W., 1gin. dia. x Qin. long.... 4/- 
80-80uF 175v. D.C.W., lin. dia. x 23in. long .... 4/- 
109-50-50uF 350v. D.C.W. 1gin. dia. x 3}in. long 6/- 
100-100-50uF 350v. D.C.W. 1gin. dia. x Qin. long 6/- 
100-20-5-25uF 350v. D.C.W. for 100-20uF, 50 v. 
D.C.W. for 5-25uF lin. dia. x 3in. long .... 7/6 
100-4008 275y. D.C.W. 1fin. dia, x 44in.long.. 5/6 
200-400uF 300 v. D.C.W. 1fin. dia. x 4in. long.. 6/- 


MARCONI TF338B VARIABLE 
ATTENUATOR 
Characteristic Impedance 6000. Internal/external 
termination. Range 0 to 105 dB obtainable by means of 
slidewire attenuator 0-25 dB and 4 steps of 20 dB each. 
Frequency response 0 to 105 dB within .2d0B. Maxinium 
input 2 watts ..... 060s eee reece eens £20 0 0 


MEGGERS 
£1410 0 


THOMSON VARLEY POTENTIAL 
DIVIDERS 
Jron-inductive 4-decade potential divider with total 
resistance of 70,000Q. Maximum input voltage 300 V. 
Built-in galvanometer luA F.S.D. £45. - 


EVERSHED 250 V. ‘‘ WEE” 


Perfect condition. Complete with case .. 


1% TOLERANCE HIGH _ STABILITY 
CARBON RESISTORS 


4 watt: 91000. 

4 watt: 180Q-5.6K-11K-25K-33K-820K-1MQ. 

% watt: 180-270-300-430 0 -5.6K-1MQ. 

a watt: 130-1500 -1K -8,9K-6.2K-15K-16K-68K-120K- 
180K-390K-680K-1MQ-3.3M0.. 

1 watt: 150-4309 -10K -39K-100K - 120K - 150K -270K - 
330K-390K-560K-680K-1.8M Q -2.2.MQ-2.4MQ 

1} watt: 47-4709 - 3.3K - 5.6K - 12K - 15K - 24K - 56K - 
100K-180K-220K-270K-560K-3MQ. 

Twelve resistors of any size 8/- post paid. 

SPECIAL OFFER: Ten resistors of one size 5/- post paid. 


ACOS MIC 60 
CRYSTAL MICROPHONE 
Lightweight plastic body, supplied complete with 
microphone cable. No stand or supports available. 


Plug 3/6 each. «22... cecec eens eee were eeet 19/6 


12in. LOUDSPEAKERS 
High flux magnets, 3Q speech coil, 12in. cone with 
small central tweeter cone .....-6-+-+seeeeee 39/6 
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TANGENTIAL BLOWERS 


230 v. A.C, motor driving 23in. dia. x 7in. long Centri- 
iugal blower. Outlet size 1jin.. x Zin. Suitable for 
cooling and ventilating interiors of-electrical equipment 
or for blowing hot air when used in conjunction for 
ordinary fire elements. Two bolt mounting. Brand new. 
35/-. P.P. 7/6. 


R.P.M. INDICATOR KIT 


Radio-Altimeter Indicators with moving coil movement 
of 5 mA F-.S.D. easily convertible to accurate engine 
R.P.M. indicators. Supplied complete with parts re- 
quired for conversion, and detailed instructions. Suitable 
for 4-cylinder engines with 12 y. electrical installation, 
45/-. P.P. 5/-. : 


POST OFFICE TYPE ELECTRO- 
- MAGNETIC COUNTERS 
4-digit non-cancelling type 
Standard, 1} x 14 x 5in., 2,300Q coil, secondhand 5/- 
Miniature 1 x 1 x 3tin., available in 500Q and 


2,300Q coils. Secondhand.........---++.- «. 6/6 
Miniature 1 x 1 x 3tin., 4.19 coil, 6V opera- 
UION; LEW tie ier avarehs ost lew lelorece wie evince Serra 8/6 


SE TE TE 


EX-AIR MINISTRY DIMMER SWITCHES 
100 ohms 24 volts 6/- per dozen, P,P. 1/-. 


|S 


WIRE WOUND VITREOUS RESISTORS 
5% TOLERANCE 


So watts: [4.70) [1600 cic cicale wns siete ereg? COCs eens 
4.5 watts: 2209—39Q0—1K—15K—1.6K .. 6d. each 


6 watts: 25—30—130—150—750—8202—_1K— 
QK—V1K: occas ere anne se piaieig«je) seven ass A= each 


10 or 15 watts: 11—18—16—18—20—30—33— 
36—39—47—51—62—75—91—110—_120 —130— 
150—180—200—250—270— 300—330 —360— 
390—430—470—510—560 — 620 —750-— 820— 

910— 1K—1.5K— 1.6K—2.4K—2.5K—2.7K— 

3.0K — 3.3K — 4.7K — 5.0K — 5.1K — 5.6K — 
6.2K—6.8K — 7.5K — 8.2K — 9.1K — 10.0K— 
11.0K—12.0K—15K—20K—22K—24K—27K 
30K—33K—36K—39K—43K all at 1/- 


Special offer: 12 resistors 10 or 15 watts . . 10/- post paid. 
a ET 


ELECTROSTATIC 
CATHODE RAY TUBES for immediate 
delivery. 
1hin. dia: 
VCR622 (E4103/B/4, CV1522, 401A), green 
trace medium persistence.......... ne Sees 45/- 
E4103/E/4 (CV2205, 408A), Blue trace, short 
persistence . 2.6... eee eee ee ee sees i sere 60/- 
CV320, yellow trace, medium persistence. ..... 45/- 


Qin. dia: 902, green trace, medium persistence .... 35/= 
2hin, dia: 


DG7-6 green trace, medium persistence...... 55/- 
VCR139A green trace, medium persistence.... 25/- 
3in, dia: 
3AP1 green trace, medium persistence....... . 22/6 
3DPIA green trace, medium persistence wit: 
radial deflection electrode........-.....2. 15/- 
3EG1 green trace medium persistence, post 
deflection accelerator...-..--.+++++e+-205 40/- 
3FP7 yellow trace, long persistence, with post 
deflection accelerator ......-..++- eeab alsin 12/- 


Shin. dia: 
E4412/C/9, yellow trace, long persistence. ..... 100/- 
VCR138, green trace, medium persistence.... 50/- 
VCRI188A, green trace, medium persistence.... 60/-_ 


4in. dia: 
09D twin beam, green trace, med. persistence. . §Q/- 
O9J twin beam, blue trace, short persistence.. §80/- 


88D, green trace, medium persistence....... » 40/- 
89J twin beain, blue trace, short persistence.. 60/- 


5in. dia.: 


DG 13-2, green trace, med. persistence, P.D.A... §0Q/- 
5CP1, green trace, med. persistence, P.D.A... 30/- 
5UP7, yellow trace, long persistence, P.D.A... 60/- 


6in. dia.: 
ACR 138, green trace, medium persistence.... 80/- 
ACR22, yellow trace, long persistence .....- 40/- 
CV960, green trace, medium persistence...... 80/- 
VCRQ97, green trace, short persistence.....-.. 40/- 
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TRANSISTORS 


OCcT@ .... 
OC#L .... 
OCr2.... 
| OCS .... 


5/- 
5/- 
8/- 
6 


OC78 .... 


oci39 .. 
OC170 :. 
OC171 


C45 6/- | OTe . 6/- | OC204 32 1 
Set of matched pair ef OC81 ‘and one OC81D 
G.E.C. 


GET115 Audio 400/86¢aW 
GET573 heavy current switching 
.C.A. 


2N410 (I.F.—similar te OC45) 


MICRO-ALLOY 
MAT101—up to 60 Mcjs -... 
MAT121—up to 120 Mcfs .. 
Phileo T1166—similar to MATI21 
TEXAS N-P-N 28004 


2.25W ZENNER DIODES 
.3V tolerance: 
4,.25V (VR425); 4.76 v. (VR525); 
5.75 v. (VR576) all at 
.6 vy. tolerance: 
i y. (VR625), 7.0 ¥. (WR7B); 9.0 v. (VR9B) all 


(WR475); 5.25 v. 


WIRELESS WORLD 


LOW POWER ZENNER DIODES 
0AZ203, 6.2.v. + 5%, 260 mW 
KS44B, 12.0 vy. + 10%, 300mW 


SIGNAL. DIODES 


CG83H.. CV253 


SILICON JUNCTION RECTIFIERS 
§X645, 400 pri.v., 190 mA, D.C......... cece sees 
BY100, 700 p.i.v., 450mA, D.C. A 
OA211, 800 p.i.v., 400 mA D.C. 

DD058, 800 p.i.v., 500mA sub-miniature 
BYZ10, 890 p.i.v., 6 amps D.C., stud mounted .. 


GERMANIUM JUNCTION RECTIFIERS 
Stud mounted 

GJ3M, 200 p.i.v., 400mA-D.C, 

GJ5M, 300 p.i.v., 400mA D.C, 

GI7TM, 80 pii-v., SOOMIA Di Otns osicls +. aoe s fat 


Rating in free air. Current can be HESS twofold if 


mounted on a heat sink. 


FULLY GUARANTEED 


O42 = «= 
oad 17/6 


12AH7GT 


1B24A 60/- 
1B27_ 40/- 
IDdGP 8/- 


IN5GT 8/- 
1Q5GT $8/- 


5/- 
12AH8 11/- 
12AQ5 9/- 
12ZAT6 5 /- 
12AT7™ 4/- 
1QAT7TWA 


12BH7 8/- 
12BY7 10/- 
1208" 4/= 
12El 20/- 


991 
1622 

1625 

1626 

1635 

2050 

2051 

4033A 15/- 
40430 25/- 


28D7W 15/- 


12/6 
A1820 20/- 
A1834 29/6 
A2087 17/6 
A2134  §/- 
A2226 18/- 
A2293 15/6 
35244 4/= AC/TH1 
35Z4GT 6/- | 565 14/- 
S750 6/- AC6/PEN 


6/- 
DLS10 12/6 
DM70 5 /= 
DY30 %/- 
DY80 ‘%/- 
DY86 8 /= 
j- | BIT  55/-= 


15/- 
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SELENIUM FULL WAVE CHARGING 


RECTIFIERS 


a welts D.C. output: 


10/- 
EF183 8/- 
EF184 = 8/- 
EFP60 16/- 


EL32 = 
EL33 12/6 


MAGNETRONS 
£5 | 725A ...- 
$15 | 5586 .... 


£35 | 6510 .... 
£35 | CV370 


KLYSTRONS 


CV6002 .. 


MT57 80/- 
MU12/14 
8/- 
N78 15/- 
NR88 12/6 


£3 | CV2373 .. 
£50 | CV2420.. £60 
£25 | JP9-7D £12/10 
£12/10 | JPT9-0l1 £60 
£25 | CV1866 £12/10 | QK338 <. 


EL34 
EL35 
EL36 
EL37 
EL38 
EL41 
EL42 
EL81 
EL83 
EL84 
EL85 
EL86 


10/- | OCP71 24/- 
ORP12 12/- 
ORP60 10/- 
P4l g/- 
P61 3/- 
PC86 12/- 
PC88 12/- 
PO9T —s«OJ- 
PCC84 5/6 
PCC85 = 47/- 
PCC88 10/6 
PCC89 10/- 


10, 
TH41 10/- 
TH233 6/- 
TH2321 '7/- 
TP22 5/- 
TP25  5/- 
TP2620 9/6 
TT12 60/- 
TT15 35/- 
TT21 32/- 
TT22 32/- 
TTR31 60/- 
TZ40. 40/- 


£35 


£60 


£40 


C11 12/6 
766 10/- 
Z319_ 17/6 
Z700U4/- 
Z759—- QQ/- 
Z800U 20/- 
Z801U 30/- 
CV5  60/- 
CV58 30/- 
CV71 . -§8/- 
CVv82 40/- 
CV121 10/- 
CV132 

CV284 

CV286 


ACTP8 
1,600/- 
ACT6 170/- 
AH211A 
240/- 


ARS8 6/- 
AR63 ‘og 


E88ccC 14/- 
E90CC 12/- 
E91H 67/- 
E92CO 9/= 
E180CC §/- 
E1380F 15/- 
EA50 — Q/- 


CV287 
CV289 
CV359 10/ 
CVv406 15/- 
PCF84 §8/- CV473 12/6 
PCF86 §/- CV570 
PCF801 
10/- 


EL90 
EL91 
EL821 


U12/14 8/- 


700/- 
©V1029 30/- 


| 12F5GT §8/- 

12H6 . 3/- 
1255GT 3/- 
1235WGT 


6/- 
12I7GT 7/6 
12K7GT %/= 
12K8 10/- 
12Q7GT 5/- 


2A3 / 
244G 30/- 
2 3/- 


12SH7 4/- 
128J7  Al- 
1W2SK7 5/- 
12SL7GT 


7/6 
128N7GT 


7/6 
128Q7 10/- 
128R7 5 /- 


3CX100A5 
100/- 

3D6 4l- 

3E29 60/- 

3Q4 6/6 

3Q5GT 6/6 

384 

3V4 

4D1 

4627 60/- 

4THA 14/- 

4X150D 


90/- 
5A/163K 


5C22 120/- 
5D21 70/- 
5RAGY 9g/- 
5RAWGA 
15/- 


19B2 
1963 
1966 
20A2 
20F2 
20L1 
20P1 
20P3 
20P4 
20P5 13/- 
25464  5/- 
25L6GT $/- 


10/- 
10P13 12/6! 28D7_ _—_—F/- 


EABCS80 6/- 
EAF42 8/ 
EB41 
EBC33 
EBC41 
EBC81 
EBFS30 
EBE83 
EBF89 6/9 
EBLI 14/- 
EBL21 11/- 
EC52 12/6 
EC80 8 /= 
EC88 12/- 


17/6 
150B2 12/- 
150B3 | 8/- 
211 30/- 
225DU 10/- 
416B 2 


BT83 60/- 
C1C 5/- 
C3JA. 8 0/- 
CBLI 15/- 
CBL31 16/- 
CL33°««9/- 
CY31 6/6 
D1 3/- 
DA30 10/- 
DA41 40/- 7/6 
ECF82 7/6 
ECE86 11/- 
ECH21 10/- 
ECH35 10/- 
DAF91 4/6 
DAF92 6/- 
DAF96 6/- 
DC70—§/- 
DCCI. %/- 
DET5 10/- 
DET12 40/- 
DET18 40/- 
DET23 60/- 
DET24 70/- 
DET25 15/= 
DF33 

DF66 

DF72 

DF73 

DF9L 

DF92 

DF96 


22/6 
G24H “15/- 
GC10/4B 
GD86w/s 


T 20/- 
KTW62 7/- 
ME91 9/6 
ME1403 

40/- 


PCF802 
10/- 

PCF806 
13/- 

PCL81 9/- 


PCL82 6/6 
PCL83 8/3 
PCL84 4/- 
PCL85 8/- 
PCL86 9/- 
PEN4A 7/6 
PEN45 7/- 
PEN45DD 


12/- 
PEN46 6/- 
PEN220A 


7/: 
PEN384 


UBCS1 7/- 
UBF80. 6/6 
UBF89 J/~ 
UBL21 11/- 
uecs4 
= | UCC85 
UCF80 9, 
UCH21 
UCH42 
UCHS81 
UCL82 8/- 
UCL83 10/- 


12/- 
PEN453DD 
10/6 


PX25 10/- 
PZ30 = 10/- 


QV04-7 10/- 
R2 8/- 
R10 15/- 
R17 8/- 


VS68 20/- 
VI61A ~/- 


When ordering by mail, please add 2/6 in £ to cover handling and postage. MINIMUM CHARGE 1/6. 


WE .WISH TO BUY VALVES, KLYSTRONS, MAGNETRONS, etc. 


Please offer us your surplus stock. 


Zz. & I. AERO SERVICES LTD. 


RETAIL BRANCH: 85 TOTTENHAM COURT ROAD, W.2. Tel: 
Please send all correspondence and Mail Orders to OUR NEW "ADDRESS OF HEAD OFFICE AT: 


44a WESTBOURNE GROVE, LONDON, W.2. Tel: 


PARK 


LANgham 8403 
5641/2/3 


(No personal callers are served at 44a Westbourne Se except genuine trade orders.) 


12W W—166 FOR FURTHER DETAILS. 


CVv2203 
200/- 
CV2209 10/- 
CV2231 18/- 
CV2248 20/- 
CV2249 20/- 
CV2250 20/- 
CV2251 20/- 
CV2252 20/+ 
CV2253 20/- 
CV2277 20/- 

CV2303 
800/- 
CV4001 5/- 
©v4002 4/- 
CV4006 18/- 
CV4007 7/- 
CV4010 g/- 
CV4014 8/- 
CV4033 7/- 
©V4037 9/6 
CV4038 5/6 
€v4043.19/- 
Cv4044 9/6 
€V4045 10/- 
CV4052 8/6 
CV4053 8/6 
CV4054 12/- 
OV4055 12/- 
CV4058 10/- 
CV4069 7/6 

cy4062 
17/6 


CV4063 8/- 
CV4067 10/- 
CVv4069 6/- 
OV407115/- 
CV4501 5/6 
CV4502 5/6 
CV4503 5/6 
CV4505 15/- 
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CABINETS AT SENSIBLE 
PRICES FROM 


£5.17. 6d! 


You can be sure of meeting the exact cabinet 
you require when you examine the most 
extensive range in the country at Lewis 
Radio, here are just two examples:- 


THE BRAHMS 
Price 27 gns. 
This new elegant Brahms 
cabinet is available in 
medium walnut and medium 
mahogany with Yin. legs 
end will take any tape deck, 


turntable, tuner and pre- - 
amplifier, the largest stereo 
amplifier plus record and 
tape storage. 


THE LOWBOY 
Price 27 gns. 
This rigidly constructed Hi-Fi 
cabinet will accommodate 
even the largest Hi-Fi units— 
available in teak, walnut or stripey 
sapele mahogany—size 
53in. long by 80in. deep by 
26in. high including 
I2in. legs. 


we: THE NEW LEWIS CATALOGUE 


Designed to assist your choice of cabinet 


THE new Lewis Radio Cabinet Catalogue— 
the most comprehensive ever prepared. 
Sent: absolutely Free. z 


Piease send your free 24 page colour cabinet 
catalogue. 


INANE SH UEe Pe eceemene oe ccsin ible shia esmep Meera CaS ete 


ADDRESS) Fose0pcciacuy congue oi seo van iades acae mea eat aren eee sce 


CAPITALS PLEASE 


radio 


100 CHASE SibDE, SOUTHGATE, LONDON, N.14 
Telephone: Palmers Green 3733/9666 
12W W—167 FOR FURTHER DETAILS. 
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Quartz Grystal Units 


PRICE ECONOMY 
you can 


Write for 
illustrated- 
Brochure & 
Price List, 


DEPEND 
on 


THE QUARTZ CRYSTAL CO. LTD. 


Q.C.C. Works, Wellington Crescent, 
New Malden, Surrey (MALden 0334 & 2988) 


12W W—168 FOR FURTHER DETAILS. 


DAMAGED METER? 


Have it repaired by Glaser 


Reduce overheads by having your damaged 
Electrical Measuring Instruments repaired 


repair of all types and 
makes of Voltmeters, 
Ammeters, Microam- 
meters, Multirange Test 
REP AIRS Meters, Electrical Ther- 
As contractors to various 
Government Departments, we are the leading 
Electrical Instrument Repairers in the Industry. 
For prompt estimate and speedy delivery send 
defective instrument by registered post, or write to 
96-100, Aldersgate London, 
Tel.: Monarch 6822 
12W W—169 FOR FURTHER DETAILS. 
Electrolytic 


by L. Glaser & Co. Ltd. 
We specialise in the 
INSTRUMENT 
mometers, Recording 
Instruments, etc. 
Dept. W.W.:— 3 
L. GLASER & CO. LTD. 
Street, E.C.1. 
Capacitors 
* Electronic Flash 


* Energy Storage 
* Motor Starters 


DALY (Condensers) LTD 
Ealing Green- Ealing: London - W5 
EAL 3127-Cables: Dalycon-London 


DALY 


12W W—170 FOR FURTHER DE7AILS. 
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GENUINE OFFERS! 
Purchased direct from the liquidator of 
| Walter Instruments Ltd. BRAND NEW 


“WALTER” METROPOLITAN 


MAINS/BATTERY TAPE RECORDER 
Maker’s list price 55 Gns. 
OUR 


PRICE £25 Carr. & Ins. 15/- ex. 


Double your tun with this revolutionary tape recorder’ 
It makes you independent of-mains electricity supplies; 
yet it’s full size and gives you BIG 2-WATT OUT-- 
PUT and faithful reproduction on batteries or mains, 
phis all the advantages of mains or battery recording 
indoors—outdoors—any where—every where. 


METROPOLITAN 
MAINS BATTERY. 
TAPE RECORDER 


BRAND .NEW in maker’s cartons. Thoroughly 
tested before despatch. Just some of the wonderful 
features of the ‘* Metropolitan’’:—A.C. mains 100/ 
250 v. or 3 Ever-Ready PP9 or Vidor VT9 dry hbat- 
teries (9v. each.battery). , Twin-track. Hi-Fi perfec- 
tion with enough volume to fill a small hall on mains 
or battery. 3} i.p.s. Rev. counter. Record safety 
button. 7 xX 4in, high flux speaker. -Magic-eye 
indicator. Mixing and superimposing facilities. Out- 
puts for external speaker and amp. Reel size d5jin. 
max. Weight only 174 Ibs. Overall dimensions 
14 x 132 x 52in. Complete with 850ft. tape, spools, 
radio/gram, recording leads and plugs. Hi-Fi micro- 
phone, Instruction booklet and SERVICE MANUAL, 


EAGLE-AIWA 2 SPEED PORTABLE BATTERY 
TAPE RECORDER. A real professional model for 
all speech and music recording. Two speeds 3g x 
1% ip.s. Twin 
track. Six 
Transistors, 1 ] 
diode and 1 
thermistor. 
Equipped with 
remote control #f 
switch on 
microphone for 
exact record- 
ings of your 
favourite = 
music. Record- 
ing level and 
battery condi- 
tion VU meter. 
Operation en- 
tirely by Push 
button — con- 
trols and a 
special record button is provided to prevent accidental 
erasure. Recording time 22 minutes at 3} 1-p.s. and 
44 minutes at 13 i-p.s. Records and plays in upright 
position, Housed in an attractive two-tone high 
impact poly-vinyl case, featuring a handy spap-open 
plexiglass top for fast, efficient tape loading. Complete 
with remote control microphone, 3in. tape, earphone. 
batteries and full instructions. Size 9 x 8} xX 3tin, 
Weight 5 lbs. NOTE OUR PRICE £18/18/-. 


TRANSISTOR RADIO SETS 


the BEST in QUALITY and PERFORMANCE. 
The New Style Europhon 7 Transistor portable radio, 
with both medium and Long waves, to bring added 
enjoyment to your leisure hours. 3in. speaker with 
push-pull output provides excellent reproduction and 
peak performance. Recessed finger tip controls and 
sliding scale 
add new 


ein oth 


LINE”? plas- 
tic case, av- 
ailable in 
two-tone 
finishes of 
grey, green 
or black. 
Supplied complete with 
protective carrying case, 
batteries and Earphone in pouch for personal listening. 
Size 8 x 4 X l}in. Weight only llb. 2 ozs. NOTE 
OUR PRICE £8/18/6 post paid. 


§.A.E. all enquiries, please. A 
Carr. Paid in U.K. Cash with order. No C.0.D. 


J. E. SEXTON LTD., 162 Gray’s Inn Road, 
London, W.C.1. Tel.: TERminus 0228 
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Rate 9/- for 2 lines or less and 4/6 for every additional 
one or part thereof, average lines 6 words. Box Numbers 
2 words plus 1/-. (Address replies: Box 0000 c/o ‘‘Wireless 
World’? Dorset House, Stamford St., London, S.E.1.) Trade 
discount details available on application. Press Day October 
a issue, Friday, September 18th. No responsibility accepted 

or errors, 


SITUATIONS VACANT 


pee UNICA TIONS engineers. 


REQUIRED by the East African Posts and 
Telecommunications Administration, in the 
following categories, on contract for one tour 
of 24 months in the first instance. Salaries 
(including overseas addition) range at present 
from £1,725 to £1,956 a year, but the rates 
of overseas addition are currently under re- 
view. Gratuity payable at rate of 25% of total 
salary drawn. Disturbance  allowance—£200 
for a married man, £100 if single—payable in 
most cases. Children’s educational allowances, 
free passages, liberal leave on full salary. 
ASSISTANT Engineers, Grade 1. 
CANDIDATES aged between 28 and 45 years 
should possess a City & Guilds Intermediate 
group course certificate, and in. addition a 
pass in either Radio Grade 2, Telegraphy 
Grade 2 or Line Transmission Grade 2. They 
must also have had sound experience in one 
of the following fields:— 


RADIO.—A thorough knowledge of the in- 
stallation and maintenance of H.F. and 
V.H.F. radio communication equipment. <A 


knowledge of carrier and telegraph equipment 
would be an advantage. ; 

V.H.F. Specialist.—As for Radio category, but 
it is essential that candidates should have had 
practical field experience in’ the installation of 
multi-channel V.H.F. equipment and associa- 
ted_ carrier and telegraph equipment. 
CARRIER and Telegraph.—A thorough know- 
ledge of the installation, lining up and main- 
tenance of carrier telephone systems, voice 
frequency repeaters and H.F. and V.F._ tele- 
graph systems. A knowledge of 2 V.F. signal- 
ling equipment and multi-channel V.H.F. radio 
technique would be an advantage. 
EXTERNAL General.—A sound experience of 
underground cable construction and mainten- 
ance works and ability to apply the principles 
of cable balancing. A knowledge of open wire 
construction and route survey would be an 
advantage. Selected candidates should be 
capable of undertaking underground cable con- 
struction works, supervising local subordinate 
staff and training them by example and demon- 
stration. i 

POWER.—Candidates must have a thorough 
knowledge of the installation, operation and 
maintenance of:—_ 

(a) Duplicate engine/alternator (mutual stand- 
by) control cubicles and stand-by to mains 
automatic start engine/alternator control 
cubicles in the range 1 KVA-40 KVA. 

(b) Isenthal Voltage Regulators. 

(c) Generators and alternators, including self- 
regulating, in the range 14-60 KVA. 
CANDIDATES should be capable of undertak- 
ing simple electrical installation work, e.g. 
wiring and conduit work and should have a 
working knowledge of the 13th edition of the 
“‘ Wiring Regulations. for Buildings ’’ issued 
by the Institution of Electrical Engineers. Pre- 
ference. will be given to single men who have 
had. experience as an engine fitter on well 
—_ makes of British diesel engines, e.g., 
ister. 

ENGINEERING Instructors. Grade 1. 
TRANSMISSION.—Candidates aged between 28 
and 45 years should possess a thorough know- 
ledge of the installation and maintenance of 
H.F. and V.H.F. carrier and telegraph equip- 
ment. Possession of the relevant City and 
Guilds Certificate or equivalent qualification is 
essential. 

ENGINEERING Field Training Officers. 
REQUIRED to train African engineering staff 
in a wide variety of duties. Travelling in- 
volved. 
CANDIDATES aged between 28 and 45 years 
must have had 10 years experience in tele- 
communications engineering,;. and a thorough 
poe ense in one or more of the following 
elds:— 

AUTOMATIC Telephony—non-director systems, 
including power plant; 2 V.F. signalling equip- 
ment; auto-manual switchboards; test desk 
operation and control; U.A.X. 12 and 13 and 
P.A.B.X. systems 

TRANSMISSION,—3-channel_ and’ 12-channel 
carrier systems; 24-channel V.F. telegraph 
systems and radio group- combining equipment; 
V.H.F. radio equipment and Telex working. 
GENERAL Area Maintenance—subscribers’ ap- 
Daratus; overhead and underground line plant: 
P.A.B.X. systems; U.A-X. 12 and 13: and 
maintenance control duties. 
APPLY to Crown Agents, M. Dept., 4, Mill- 
bank, London, S.W.1, for application form and 


further particulars, stating age, name, brief 
details of qualifications and experience, and 
quoting reference M2E/52098/WF. [2926 


R400 & Television Testers. 


FOR City Factory; good-rates up to 7/6 per 
hour; five-day week. 

APPLY to Personnel Manager:— 

ALBA (RADIO & TELEVISION), Ltd., Taber- 
nacle St., London, E.C.2, : (0012 


CLASSIFIED ADVERTISEMENTS 


TELECOMMUNICATIONS 


G.E.C. (Telecommunications) Ltd. manufacture a wide range of equipment 
from audio line repeaters to complete micro-wave transmission systems. 


We require the following staff:— 


TEST DEPARTMENT 


Vacancies exist in the Test Department for work on the-above systems and 


associated test equipment. 


Men are required with some years.experience of 


electronic equipment preferably combined with a formal qualification. Recent 


experience gained in the Services is valuable. 


Starting salaries are from £15 


though some vacancies exist at a lower level. 


CONTRACT ENGINEERS 


These vacancies would be particularly attractive to men who have had wide 
experience of the installation and commissioning of telecommunications 


systems and who are now seeking static employment. 


than £1,100. 


Starting salary not less 


ELECTRONIC DESIGN ENGINEERS 


The job involves the production of manufacturing drawings from laboratory 
schematic sketches. A formal qualification together with a mechanical as well 
as an electronic bent and draughting experience are required. Starting salaries 
are in the bracket of £15-£18 for those with an appropriate City and Guilds 
final or O.N.C. and higher for those with H.N.C. or similar qualifications or 


experience. 


SYSTEMS PLANNING ENGINEERS 


We require qualified engineers who have had experience of planning large 
scale transmission systems preferably with overseas telephone Companies 
Specialised knowledge of line and/or radio systems is essential. 


INSTALLATION ENGINEERS 


We would like to see men with several years experience of electronic or com- 
munications equipment who are prepared to travel extensively in the U.K., 
the activities of the Installation Department are world-wide and opportunities 


for overseas travel will arise. 


Applications from artificers, technicians and 


fitters completing regular engagements with the Services are most welcome. 
- Salaries are in the range £18-£21 a week and higher for experienced engineers. 


APPIN: 
With concise details to:— 


The Staff Officer, 


G.E.C. (TELECOMMUNICATIONS) LTD. 


Coventry 


iS Mice aS Institute of Technology, Depart- 
ment of Electrical Engineering. 
APPLICATIONS are invited for superannuable 
appointment of Experimental Officer in the 
Department of Electrical Engineering. 
THE successful applicant will be expected to 
give assistance in developing apparatus and 
carrying out of measurements. Applicants 
should have a Higher National Certificate cr 
equivalent qualification, 
SALARY scale £700 £50—£1,250. 
FURTHER particulars and application forms 
available from the Registrar, Bradford Insti- 
tute of Technology, Bradford. 7. (2935 
| Pee and electrical mechanics required for 
interesting and varied work overhauling 
aircraft components; generous rates of pay in- 
cluding sick pay, pension and free insurance.— 
Apply Skyways Engineering, Litd., 


Airport, Stansted, Essex. [2940 


Stansted Address, 


HE: University of Leeds: Applications-are in- 

- vited for the position of an electronics tech- 
nician in the department of Biochemistry, Uni- 
versity of Leeds, duties will include the main- 
tenance of electronic equipment used for all 
types of chemical analysis, including nucleonic 
counters for radioisotope work; qualification: 
O.N.C. or H.N.C. with electronics endorsements, 
City and Guilds Finals, radar fitter with appro- 
priate industrial experience, salary within the 
senior technician range (£810-£980) .commen- 
surate with experience.—Apply in writing to: 
Professor F. C. Happold, Dept. of Biochemistry, 
9. Hyde Terrace, Leeds 2. [2987 


RAMPIAN REPRODUCERS, Lid., Hanworth 
‘Trading Estate, Feltham, Middlesex, require 
Senior. and Junior Engineers for Development 
Dept. and Test room; experience in Public 
Audio and Telephone. Equipment.— 

Apply: Department R.B. [2862 
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LOUGHBOROUGH COLLEGE 
OF TECHNOLOGY 


Loughborough, Leicestershire 


LABORATORY TECHNICIANS | 


Department of Aeronautical and 
Automobile Engineering 


Vacancies exist for senior technicians 

and technicians in both the Aeronautical q 
and Automobile Engineering Sections 

of the Department. Duties include 
assistance in the construction and 
servicing of test equipment relating 

to student projects, staff research and 
general departmental..work including 
mechanical construction and electronic 
instrumentation. 


Applicants should have served a recog- 
nised trade apprenticeship together 
with substantial ptactical mechanical 
or electronic experience _ preferably 
associated with the aircraft or automo- 
tive industry. Possession of an appro- 
priate City and Guilds Certificate or 
equivalent qualifications is an advantage. 
The surroundings and working condi- 
: ee x 4 i me tions in the College are good, and there 
Married men living beyond daily travelling distance will be eligible for are excellent leave conditions for all 
housing. A lodging allowance is payable whilst waiting for housing. grades. The posts are superannuable, 
Salary scales: 
Senior Technicians: £810—£1,010 p.a, 
Technicians: £580—£815 p.a. 
plus £30 or £50 per annum for O.N.C. 
or H.N.C. or acceptable equivalents. 
Apply in writing to the Head of the 
Department of Aeronautical and 
Automobile Engineering. 
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UNITED KINGDOM ATOMIC ENERGY AUTHORITY 
WINDSCALE AND CALDER WORKS 


INSTRUMENT MECHANICS 


Windscale and Calder Works require experienced men with knowledge 
of electronic equipment and/or industrial instrumentation for fault diagnosis, 
repair and calibration of a wide range of instruments used in nuclear reactors, 
radiation laboratories and chemical plant. This work involves the main- 
tenance of instruments using pulse techniques, wide band low noise ampli- 
fiers, pulse amplitudes analysers, counting circuits, television and industrial 

’ _instruments used for the measurement of pressure, temperature and flow. 


Men with at least five year Services, Industrial or Commercial background 
of radar, radio, television, industrial or aircraft instruments are invited to 
write for further information. 


Rate of pay £14/5/- rising to £15 per week. 


Write for details, quoting reference BP.195 to:— 
Works Labour Manager, U.K.A.E.A., 
Windscale and Calder Works, Sellafield, Seascale, Cumberland. 


YOuNs audio engineer required for technical EST engineers.—Applications are invited 

maintenance duties by a leading recording from test engineers with previous industrial 

studio.—Apply =A By Me rg ae i! oe experience of testing radio communications. SENIOR ENGINEER. 

Studios, 55, Portlan CEs ae eee f2939 | receivers and transmitters; successful applicants : 
will be offered positions on the company's Geguince Grain satis Fos rte Boose: 

WE connected agent wanted to market permanent staff; starting salaries commen- casting). This is a newly created post in a 


newly developed indoor television aerial; | surate with qualifications and experience.— | ¢ejeyision training establishment for overseas 
substantial commission offered.—Trans-World Apply in writing, giving full details, to Person= students. 
Trading & Finance, Ltd., 12, Northways Parade, nel Officer, Redifon, Ltd., Broomhill Rd., APPLICANTS must. have considerable previous 


London, N.W.3. Pri. 3654. [2855 S.Ww.18. fo252 experience at a senior level in television studio 
operations and maintenance together with a 
real and practical interest in all other aspects 
of television technical operations. 

DUTIES will include maintenance of studio and 


master control equipment, the operation and 
demonstration of technical facilities required 
me programme production, and some instruc- 
ion. 
SALARY: in the range of £1 Pepe: per 


annum. Superannuation Schem 
Limited 


APPLICATIONS with full details of television 
experience to the Principal, Thomson Founda- 
tion Television College, Kirkhill House, Newton 
Mearns, Glasgow. [2917 


S CIENTIFIC CIVIL SERVICE. 


EXPERIMENTAL Officer Class, Autumn, 1964, 
Recruitment. 


cw 


Manufacturers of precision materials testing 
instruments require for the new extension 
to their factory in High Wycombe 


TEST 
ENGINEER 


To be responsible for final testing of 
electronic and electrical assemblies. 
The successful applicant must be able to 
work on his own initiative and must 
therefore be conscientious and thorough. 
Specialised training will be given, but a 
basic knowledge of LF amplifiers, 
oscillators and relay circuits is required, 
together with some test experience, 
O.N.C. preferred but not essential. 


We offer clean working conditions 
and rates of pay above average. These 
rates are periodically reviewed and 
regular overtime is being worked. 
Non-contributory pension scheme, free 
overalls and other benefits. 


Please write giving details of qualifications and previous experience to:— 


The Managing Director, 
Instron Ltd., Halifax Road, High Wycombe, Bucks. 


CAREERS in Science and Technology are 
offered to men and women with qualifications 
in Mathematics, Physics, Chemistry, Biology, 
Meteorology, Engineering and Geology as 
Assistant Experimental Officers and _Experi- 
mental Officers, in Government Scientific 
Establishments. 
QUALIFICATIONS: University Degree, Dip, 
Tech., H.N.C., etc., and candidates under age 
22 may offer lower qualifications (minimum: 
-C.E, ‘A’ level in two scientific or mathe- 
matical subjects). 
SALARY and age limits: Experimental Officer 
(age 26-30) £1,199—£1,474. Assistant Experi- 
mental Officer (ages 18- 27) £505 (at 18)— 
£884 (at 26 or over)—£1,085. 
SALARIES supplemented in London area. Aid 
given for further education. Promotion pros- 
pects. Pensionable posts. 
APPLICATION forms and booklet from Civil 
Service Commission, Savile Row, London, W.1. 
Please send postcard quoting S/579-580/64. 
Closing date llth September, 1964. (Further - 


recruitment in Spring, 1965.) [2913 
pre CAMBRIDGE WORKS Lid., Haig Rd., 
Cambridge. 


* SINGLE sideband equipment. 

* VHF radiotelephone equipment. 

* HI-FI reproduction equipment. 

WE require trained personnel for production 
— and fault finding of modern equip- 
ment. 

WE have limited vacancies for more senior and 
experienced men with drive, who can lead small 
teams engaged on this work. 

We have also limited vacancies for persons of 
i experience who can be trained or such 


APPLY to: The Personnel Manager. 
[0340 
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OPPORTUNITIES IN COMPUTERS 


COMPUTER SERVICING ENGINEERS 


Vacancies exist in many parts of 
the country for Electronic Engin- 
eers of about H.N.C. standard. 
Previous knowledge of computers 
is not essential as full training will 


be given. Preference will be given 
to applicants who are acquainted 
with transistor and pulse cir- 
cuitry. 

These are staff appointments. | 


Applications giving full details of 
education, traming and experi- 
ence should be made in writing 
quoting reference WW/L24. 


1. V. Pugh, 
Technical Staff Officer, 
English Electric-Leo Computers 
Ltd., 


Kidsgrove, Stoke-on-Trent, Staffs. 


Da Minitrack Station, Winkfield, 
erks. 
ASSISTANT EXPERIMENTAL OFFICERS and 
SCIENTIFIC ASSISTANTS. f 
For operation and maintenance of equipment 
used in tracking of artificial satellites and in 
receiving scientific information from them by 
radio telemetry. Shift work, for which allow- 
ances are paid, is involved. 
QUALIFICATIONS:  A.E.0.:—2  ‘‘A’’ level 
G.C.E. passes in Science or Maths. Over 22, 
H.N.C., or equivalent. S.A.:—G.C.E. 
with 4 ‘“O”’ or ‘‘A’’- levels including English 
Language and a science or maths. subject. 
SALARIES: A.E.O. £505 (at 18)—£884 (at 26) 
to £1,085. S.A. £367 (at 16)—£695 (at £25) 
to. £860. 
APPLICATION Forms from Director, Radio 
Research Station, Ditton Park, Slough, Bucks., 
quoting E/AC/018. (16.) [2925 
Breror COLLEGE OF SCIENCE AND 
TECHNOLOGY, Ashley Down, Bristol 7. 
APPLICATIONS are invited for the post of 
electronics technician with the status of senior 
technician to service a large range of electronic 
equipment and instrumentation used in 
mechanical engineering laboratories, experience 
of experimental work an advantage. 
SALARY within the range of £810-£880 per 
annum plus allowance for qualifications. 
APPLICATION form from the Secretary and 
5p alae please quote reference form CST 


ec eee 


RADIO AND TELEVISION 
SERVICING 


Civilian Instructional Officer, 
Grade III, required for Vocational 
Training supernumerary duties at 
H.M. Prison, The Verne, Portland, 
Dorset. 


The successful candidate will be 
required to carry out relief duties at 
Home Office (Prison Department) 
establishments in England and Wales. 


Salary £1,096 to £1,181 plus £54 
environment allowance per annum. 


Prospects and pensionable employment 
—44 hour week and holidays with pay. 
Quarters not provided. Candidates 
must be at least 30 years of age on 
1 Oct., 1964. 


Qualifications:—Full apprenticeship 
plus at least five years’ practical experi- 
ence in radio and television or/and 
electronics servicing. City and Guilds 
Certificate (or equivalent) is desirable. 
Teaching experience would be con- 
sidered an additional advantage. 


Write to Establishment Officer, 
Home Office, R.331, Horseferry 
House, Dean Ryle Street, London, 


S.W.1.° 
Closing date: 18 Sept., 1964. 
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HAWKER SIDDELEY 
AVIATION LIMITED 


DE HAVILLAND DI 


SIO} 


BROUGHTON, CHESTER 


H.S. 125 EXECUTIVE 
JET AIRCRAFT 


SENIOR ELECTRONICS 
SYSTEMS DESIGNER 


A vacancy exists for a Senior Electronics Systems Designer with several 
years experience in Aircraft Electronic Systems design who is capable of 
dealing with the co-ordination and design of complete Radio/Navigation, 
Flight Director and Auto-pilot Systems employing the latest American 
Lightweight Equipment (ARINC) to suit individual customers’ opera- 
tional requirements in Light Executive Jet Aircraft. 


Applications for this position should be addressed to the Chief Development 


Designer. 


SENIOR AND INTERMEDIATE 
DESIGN DRAUGHTSMEN 


Applications are invited from Senior and Intermediate Structural and 
Electrical Design Draughtsmen to assist in the layout and design of 
Structures, Installation, Instrumentation and Systems in the latest type of 


Light Executive Jet Aircraft. 


Applicants without previous aircraft 


experience will be given full consideration. 


Applicaticns for these vacancies should be addressed to the Personnel 
Manager at the above address, quoting Ref. DC.72.A 


HAWKER SIDDELEY 


TAR) DEPARTMENT, 33, Central Work- 

shop, Reme. Newark. Notts. 
TELECOMMUNICATIONS mechanics for over- 
haul of wireless equipment, starting range of 
pay £12/6 to £13/8; progression beyond this 
according to ‘service and qualification: five- 
day 42-hour. working week. opportunities for 
external training and promotion.—Apply to 
Officer Commanding, 33 Central Workshop 


R.E.M.E., Lincoln Rd., Newark, or local office 
the Ministry otf 
33/CW/1. 


Labour, quoting reference 
[0167 


W.C.2. 


ELECTRONICS APPOINTMENTS LTD. 


PROFESSIONAL ENGINEERS AND 
TECHNICIANS 


to avail themselves of its confidential and efficient services Free of Charge. 
E.A.L. offers a complete and comprehensive survey of vacancies in any 
area in S.E. England to suit your requirements. 

ENGINEERS, DRAUGHTSMEN AND WRITERS of all grades 
with at least 2 years experience in British Industry. 
GLOUCESTER MANSIONS, CAMBRIDGE CIRCUS, LONDON, 


B has a vacancy in its London office for a 

male communications operator, aged 25-35; 
applicants should be first-class teleprinter opera- 
tors on all systems, experience in editing, 
decoding and encoding cables, and in cipher 
message work, essential.—Write giving brief 
details of age and experience quoting reference 
H.6596, to: Box 7186, c/o Hanway House, 
Clark’s Place, London, E.C.2. [2930 


INVITES 


*Phone or write: 


Phone: TEMple Bar 5557/8. 
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Ballistic Missile 
HHarly Warning System 


TECHNICIANS 


A number of vacancies have occurred for qualified technicians to service 
and maintain the Company’s equipment in:— 


TEST EQUIPMENT LABORATORY 


Working on a wide range of electronic test equipment. 


TRANSMITTERS 


Working on very high powered Klystron transmitters. 


AUDIO COMMUNICATIONS 


Working on a wide range of sophisticated audio electronic equipment. 


' 


If you are interested in any of these vacancies please send a postcard for 


further details to:— 


F. MANSFIELD 

R.C.A GREAT BRITAIN LIMITED 
R.A.F Station, Fylingdales, 

Pickering, Yorks. 


IVILIAN instructors Grade IlI.—Ten posts 
C for men fully experienced in the main- 
tenance of radio and/or terminal channelling 
equipment (including ancillary equipment such 
as D.C. telegraph machines and_ telephone 
exchanges) to teach Royal Signals technicians 
and trainees; possession of appropriate 
O.N.C., C. G. Certificate or equivalent 
dualifications desirable; selection. by written 
examination and interview. 

STARTING salary £785 (at age 21)—£1,096 
(at age 30 or over) rising to £1,181. 
PROSPECTS of pensionable appointment and 
promotion. : : 
OPPORTUNITIES exist for further technical 
study and day release will be granted where 
possible. Y : 
ACCOMMODATION can _be provided for single 
and for unaccompanied married men on a 
temporary basis. 

WRITE Vio application form to C.E.P.O., 
Peronne Lines, Catterick Camp, Yorkshire. 
CLOSING date 3lst August, 1964. [0280 


Cees COLLEGE OF NORTH WALES, 
an, 


gor. 
SCHOOL of Engineering Science. 
THERE are several vacancies for laboratory 
technicians or junior laboratory technicians in 
the Departments of Electronic Engineering, 
Control Engineering and Materials Science. 
Technicians should have experience in’ work- 
shop practice, electronics or photography. 
Junior technicians should have G.C.E, Ordinary 
level in mathematics or science subjects. _Good 
opportunities will be available for training and 
further study. Salary scales are £280 to £500 
per annum. for junior technicians and £580 to 
£815 per annum for technicians. There are 
ultimate prospects of promotion to the post of 
Senior Technician on scales of £810 to £1,010 
or in exceptional cases to Experimental Officers 
at a salary rising to £1,431. 
APPLICATIONS should be sent to Professor 
of Electronic Engineering, University College 
of North Wales, Dean St., Bangor. [2938 


ELECTRONIC TECHNICIANS 


Cambridge Works Limited, a member of the Pye (Cambridge) 
Limited Group of Companies, require technical staff for their Test 


Engineering Department. 


If you are seeking an interesting job 


covering a wide field in electronics this may be it. The work consists 
of the construction and maintenance of special test equipment for 
telecommunications also the repair of standard items of test equipment 


made by top line manufacturers. 


Basic knowledge of AC and DC theory, ability to read circuit 
diagrams, plus common sense in good measure are the qualifications 
required. 


These are staff appointments for technicians wishing to expand their 
experience and progress to design and development. Please apply to 
Personnel Manager, Cambridge Works Limited, Haig Road, 


Cambridge. 


§.8.B. AND 
INSTRUMENTS © 


Testers and Inspectors are required. to fill 
vacancies in these Sections of our’ business. 
An expanding programme has created the 
need for more staff. 


Write giving detatls of experience to:— 


The Personnel Manager, 
LABGEAR LIMITED, 
Cromwell Road, 

Cambridge. ~ 
*Phone Cambridge 47301 


QINGAPORE TELEPHONE BOARD. 


APPLICATIONS are invited from suitably quali- 
fied nationals of Singapore and Malaya for em- 
ployment as Telecommunications Engineers with 


| the Board. 


COMMENCING salary will be awarded accord- 
ing to experience in scales ranging from $700 to 
$1,456 a month which includes a Cost of Living 
Allowance of 25% of basic salary. Provident 
Fund is operated. Free passages. 
CANDIDATES should be. Graduates of the 
Institution of Electrical Engineers or possess .a 
degree in electrical engineering and preferably 
have had some experience of telephone com- 
munication engineering. 

CANDIDATES lacking practical experience but 
possessing Grad. I.E.E. membership or quali- 
fications granting exemption from the Institu- 
tion’s examinations are still encouraged to 
apply and consideration will be given to arrang- 
ing courses for those selected. 

APPLY to Crown Agents, M. Dept., 4, Millbank, 
London, S.W.1, for application form and further 
particulars, stating age, name, brief details of 
qualifications and experience, and quoting ref- 
erence M2E/51946/WF. [2921 


SSISTANT engineer, telecommunications/ 

electronics, required by the Crown Agents 
for their electrical engineering dept., salary 
£1,211 at age 28 rising in scale to £1,663 a 
year, subject to increases of 34 per cent in 
January 1965 and 1966, liberal leave, 5-day 
week, appointment to pensionable establishment, 
subject to 2 years’ probation. 
CANDIDATES, preferably 28 to 40 pense of age, 
should have a degree or be Corporate or (zradu~ - 
ate Members of the Institution of Electrical 
Engineers; they should have experience in the 
radio communications industry, including 
V.H.F., U.H.F. and S.H.F. equipment, and on 
television studios and transmitters. ; 
DUTIES of the post will cover the purchase of 
all types of television, sound broadcasting .and 
radio equipment, the preparation of specifica- 
tions thereon, and giving advice to Avjministra- 
tions, including visits overseas when required. 
APPLY to Crown Agents, M. Dept., 4, Millbank, 
London, S.W.1, for application form and fur- 
ther particulars, stating age, nanie, brief 
details of qualifications and experience, and 
quoting reference M2M/62063/WF. (2922 


TESTERS 


required for interesting work 
on L.F. and H.F. Transmitters. 
Previous fault-finding experi- 
ence essential. 
The positions available would be of 
special interest to persons employed 
in the fault-finding and repair of 
television who are keen to establish’ 
themselves in a position that offers: 


* Satisfactory employment 
%* Five-day week 


%* Good prospects of advance- 
ment 


* Staff status 
* Sick pay 
%* Generous salary 


Apply: Personnel Manager 


Multitone Electric Co. Ltd. 


12-20 Underwood St., London, N.1. . 


ett. We i 
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INSTRUMENTS 


and their regular maintenance are vital to 
modern production processes 


We require 


TWO INSTRUMENT 
ARTIFICERS | 


to work in a clean, up-to-date factory for a starting wage of 


£23 15s. Od. PER WEEK 
RISING TO £24 19s. Od. AFTER ONE YEAR 
AND £26 3s. Od. AFTER THREE YEARS 


In addition, we provide a generous, Non-contributory Social Security Scheme including Sick Pay, Pension, Life Assurance and three weeks’ 
paid holiday annually: The successful applicants will be required to work shifts. 


If you have experience in the installation, calibration and maintenance of instruments concerned with process control and automatic 
production systems: 


and if you are of O.N.C. standard, possessing a good know!edge of the measurement and control of temperature, 
flow, level and pressure, using pneumatic and electronic techniques: 


then please apply in person, by telephone (Slough 23932) or by letter to— 


The Personnel Officer 


MARS LIMITED fairlie Road, Slough, Bucks. 


“SYSTEMS ENGINEERS 


| @ 
PIE, 
PYE TELECOMMUNICATIONS LIMITED 
OF CAMBRIDGE 


Has vacancies in a department which is engineering line and control systems 
associated with Radio-telephone schemes. 


Experience of line communications and some knowledge of radio-telephone 
equipment is essential. 


A good salary will be paid and there is excellent opportunity for advancement 
in this rapidly expanding company. 
Apply in the first instance to: 
Pye Telecommunications Ltd., Newmarket Road, 
CAMBRIDGE. Teversham 3131. 
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Microwave Communications 
Engineers © 


Senior and junior engineers are required by Pye Telecommunications 
Ltd. in their Cambridge laboratories to develop a new range of solid - 
state microwave link equipments. 

Specialist knowledge in one or more of the following will qualify for 
a senior appointment. 


Modem Design IF Amplifier Design 
Multiplier Networks Systems Evaluations 


Pye Telecommunications Ltd. 
Newmarket Road, 
CAMBRIDGE 

Teversham 3131. 


GRANADA DESIGN 
& DEVELOPMENT LTD 


need an ELECTRONIC DESIGN ENGINEER—based 
in South Manchester. Applicants—with experience in TV 
receiver manufacture; TV transmission and studio engineer- 
ing; semiconductor application—should write details of 
age, qualifications, experience and present salary to: 
C. Babbs, Chief Engineer, Sharston Road, Manchester 
Jape 


Amalgamated Electric Services Limited offer an 
interesting and challenging position for a 


FIELD SERVICE ENGINEER 


AMPLIFIER/PUBLIC ADDRESS SYSTEMS 


Equipment is located in commercial houses, factories, 
hospitals, ships and restaurants mainly within a twenty- 
mile radius of Croydon, Surrey. 


Applicants must possess knowledge of amplifier and 
radio circuits and preferably have worked with equipment 
up to 1kVA. They must also hold clean driving licence. 


Letters of application, stating age, experience, qualifi- 
cations and current salary and quoting ref. D22 should 
be addressed to The Personnel Officer, A.E.S. Ltd., 
Waddon Factory Estate, Croydon, Surrey. 
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TRAIN TODAY 
FOR TOMORROW 


Start training TODAY for one of the many 
first-class posts open to technically qualified 
men in the Radio and Electronics industry. 
ICS provide specialized training courses in 
all branches of Radio, Television and Elec- 
tronics—one of these courses will help YOU 
to get a higher paid job. Why not fill in the 
coupon below and find out how? 


Courses include : 


e RADIO/T.V. ENG. & SERVICING 

e AUDIO/FREQUENCY . 

e COLOUR TELEVISION 

e ELECTRONICS—many new courses 

e ELECTRONIC MAINTENANCE 

e INSTRUMENTATION AND 
SERVOMECHANISMS 

e COMPUTERS 


-e PRACTICAL RADIO (with kits) 


e NEW PROGRAMMED COURSE ON 
ELECTRONIC FUNDAMENTALS 


Guaranteed Coaching for : 
e Inst. Electronic & Radio Engs. 

e C.& G. Telecom. Techns’ Certs. 

eC. & G. Supplementary Studies 

e R.T.E.B. Radio/T.V. Servicing Gert, 
e Radio Amateurs’ Examination 

e P.M.G. Certs. in Radiotelegraphy. 
Start today - The ICS Way. 


INTERNATIONAL 
CORRESPONDENCE SCHOOLS 
Dept. 230, Parkgate Rd., London, S.W.II. 


Please send FREE book on 


Member of Association of British Correspondence Colleges 


AN OVERSEAS CAREER WITH 


INTERNATIONAL AERADIO LIMITED. 

TO meet the requirements of constant growth 
and expansion we invite applications from tech- 
nicians and engineers for an overseas career in 
North, West and East Africa, the Mediterra- 
nean area, the Caribbean, the Arabian Gulf and 
the Far East. If you have recently completed 
service in a trade such as Ground Wireless 
Fitter in the R.A.F. or Radio Electrical Artifi- 
cer in the Royal Navy or have other experience 
in the maintenance of HF and VHF communi- 
cations, RTT and navigational aids, we should 
be interested to hear from you. Successful 
candidates would normally spend six weeks at 
our Radio Training School, Southall, Middle- 
sex, before proceeding overseas, but in some 
cases staff with suitable qualifications and ex- 
perience may be offered immediate posting. 
Overseas staff receive a tax-free salary with 
married and child allowances if appropriate 
and accommodation, bachelor or married, is 
provided free; other benefits include generous 
U.K. leave and membership of an excellent 
pension and life assurance scheme. 

WRITTEN applications, please, to Personnel 
Officer, 40, Park St., W.1. [0084 


TV service engineer required, good pay, 5- 
day week, 3 weeks’ holiday with pay.— 
Singer’s Radio, Ltd., 261, Harrow Rd., Lon- 
don, W.2. Cunningham 0707. (0271 


ial 
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* Emigrate to Montreal 


Enjoy North American living stand- 
ards by working in our well-equipped 
Microelectronics Laboratory on a 
variety of exciting projects. 


ao 


NADIAN MARCONI 


Vacancies exist at all levels for men with experience in 


microelectronics 


GRADUATES are needed for research work into circuit 


techniques using microcircuits and also for development 
of techniques for the manufacture of microcircuits. 


positions. 


W.W. 2999A to:— 


ECHNICAL OFFICERS (TELECOMMUNI- 

CATIONS). 5 
REQUIRED by the Government of_ Northern 
Rhodesia on contract for one tour of 36 months 
in the first instance. Commencing salary 
according to age and experience in scale rising 
to £1,580 a year. Gratuity £450. approx. on 
completion of 3-year contract. Free passages. 
Liberal leave on full salary. Accommodation 
provided at low rental. Children’s education 
allowances. 
CANDIDATES, 22-45 years of age. should 
possess at least one City and Guilds Certificate 
and have had a minimum of 2 years training 
with at least 2 years subsequent practical ex- 
perience in the installation and maintenance of 
one of the following branches of telecommunica- 
tions engineering:— 
(i) CARRIER Equipment, telegraph and tele- 
phones. 
Gi) V.H.F. radio equipment. 
(iii) H.F. Radio transmitters and receivers. 
APPLY to Crown Agents, M. Deot., 4 Millbank, 
London, S.W.1, for application form and further 
particulars, stating age, name, brief details of 
qualifications and experience, and quoting ref- 
erence M2E/52145/WF. {2920 


CENTRAL ELECTRICITY 
GENERATING BOARD 
WEST THURROCK GENERATING 
STATION, GRAYS, ESSEX 


require 


INSTRUMENT MECHANIC 
(M.435) 
Salary N.J.[-C. £775 p.a. net (£15/16/7 p.w. 


gross) plus an additional service increment of 
8/- p.w. after two years’ service. 

Local authority rented housing accommodation 
may be available. 


Conditions of service include an optional 
superannuation scheme, a sick pay scheme 
rising to six months sick leave at full pay 
and six months at half pay after five years’ 
service, generous holidays and canteen facilities. 


Applications, quoting reference (M.435), 
stating age, present position and previous 
experience, should be sent to the Station 
Superintendent, West Thurrock Generat- 
ing Station, Stonmeness Road, Grays, 
Essex. : 


TECHNICIANS are also needed with a background in 
microcircuit or transistor development or manufacture. 


At least two years’ applicable experience is required for all 
Please write, with full details of education and experience, quoting reference 


Technical Staff Officer, Group Personnel Services, 
English Electric House, Strand, London, W.C.2. 


rr 


L.C.c. NORWOOD 


TECHNICAL COLLEGE, 
Knights Hill, $.E.27 


TELECOMMUNICATIONS AND 
ELECTRONICS DEPARTMENT 


Grade B Assistant Lecturer required as soon as 
possible. 

Applicants should be well qualified in radio 
nud/or electronies preferably having a degree in 
light current electrical engineering or Graduate 
or Corporate membership of the Institution of 
Electronic and Radio Engineers or of the Insti- 
tution of Electrical Engineers. Previous teuching 
and/or industrial experience desirable. 

Appointment temporary at first. 

Salary £830—£1,450 (plus London Allowance 
of £45 or £60) with additions for quualifica $ 
and training; starting salary depends on qualifica- 
tions and experience. 

Application forms from the Principal, return- 
able within 38 weeks of the appearance of the 
advertisement. 

Enclose foolseap self-addressed envelope. 


RADIO TECHNICIAN 


A number of suitably qualified candidates 
will be required for training, leading to 
permanent and pensionable employment. 
(Normally at Cheltenham but with oppor- 
tunities for service abroad or appointment 
to other U.K. stations.) 


Applicants must be 19 or over and be 
familiar with the use of Test Gear and have 
had Radio/Electronic workshop experience. 
They must offer at least ‘‘ O ’’ level G.C.E. 
passes in English Language, Maths. and/or 
Physics, or hold the City and Guilds 
Telecommunications Technician  Inter- 
mediate Certificate or equivalent technical 
qualifications. 

Pay according to age, e.g., at 19, £722; at 
25, £929 (highest pay on entry) rising by 
four increments to £1,067. 


Prospects of promotion to grades in salary 
range £997-£1,634. 

Annual leave allowance of 3 weeks, 3 days, 
rising to 4 weeks 2 days. 


Normal Civil Service sick leave regulations. 
Apply: 

Recruitment Officer (RT/3), 
Government Communication 
Headquarters, : 

Oakley, Priors Road, Cheltenham, 


“ELECTRONIC INSTRUMENT 
SERVICE ENGINEERS 


Albans, Herts. 


the telecommunications field. 


Marconi Instruments Limited, Sct. 
require EXPERIENCED ELECTRONIC INSTRUMENT TECHNI- 
CIANS for fault-finding on a wide range of complex instruments used in 


(Service Division) 


The work is interesting and non-repetitive and offers scope for experience 
in the latest measuring techniques. Successful applicants will find salaries, 
prospects of advancement and working conditions very attractive. 


Apply in confidence, quoting reference WW 2970 S, to: 


Technical Staff Officer, 
Group Personnel Services, 
English Electric House, 
Strand, London, W.C.2 


MARCONI INSTRUMENTS 
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Telecommunications Ltd. Ditton Works, 
Newmarket Road, CAMBRIDGE. 


Hj 
® 


REQUIRE 


TEST ENGINEERS for production and Systems Testing of VHF, 
UHF, and Microwave Radio Telephone Equipments. 

, INSPECTORS who have had previous experience of electronic 
inspection work. This would suit men who have trained 
in the Services. 

VHF SERVICE ENGINEERS for our London and Provincial 
Service Depots throughout the country. Good rates of 
pay and working conditions. 


APPLY TO 


The Personnel Manager. Teversham 3131 


: SITUATIONS WANTED 


X-WESTREX senior engineer, own workshop, 
test equipment, transport, requires mainten- 
é ¢ : ance contracts, sound, vision, electronics, R/T. 
Middle East. Candidates must besingle, | | contact.—Henniker & Kerr, 44, Ashley Terrace, 
age group 27-33. Experience in Com- Edinburgh 11. [2916 
munications work an advantage. Qual- REPRESENTATIVE well experienced in sales 


ifications: B.Sc., H.N.C., Final C. & G. and _ negotiating techniques, calling on elec- 
. e vi to 
or equivalent. tronic firms (Greater London area) wishes 


a handle more business on commission or agreed 
Box 5322, *“ Wireless World’’. basis; all enquiries answered.—Box 2932, Wire- 


| less World. 


TECHNICAL PROJECT 
MANAGER 
Wanted to take charge of Radio Project 


ATOMIC ENERGY 
ESTABLISHMENT 
WINFRITH 


Electronic/Instrument Mechanics 


A.E.E. Winfrith require craftsmen with a knowledge of electronic 
equipment and/or industrial instrumentation for fault diagnosis, 
repair and calibration of a wide range of instruments used in nuclear 
reactors and associated experiments. 


Ao 


Men with Services, Industrial or Commercial background of radar, 
radio, television, industrial or aircraft instruments are invited to 


write for further information. Training in Specialised Techniques 
is provided for successful applicants. 


Married men living beyond daily travelling distance will be eligible 
for housing. A lodging allowance is payable whilst waiting for 
housing. Working conditions are good and include sick pay and 
pension schemes. 

Applications to 

Selection Officer, 
A.E.E. Winfrith, 
Dorchester, 
Dorset, 
quoting ref. EL/INST/SK. 


OF 
CAMBRIDGE 


We require trained. men for pro- 
duction testing, fault finding and 
inspection of Modern equipment. 


*SINGLE sideband equipment 


*VHF radiotelephone equipment 

*HI-FI reproduction equipment 

We have limited vacancies for more 
senior and experienced technicians 
with drive, who can lead small teams. 

There are also vacancies for men 
with Jess experience who can be 
trained for such work. 


Apply to: The Personnel Manager, 
Cambridge Works Limited, 
Haig Road, Cambridge. 


BOOKS, INSTRUCTIONS, ETC. 


EBB’S log book tor _ recording signals 
heard and worked, 112 pages, 9% X8in, 
approved format, semi-stiff covers, excellent 
vaiue 6/- post free, or callers 5/4.—Webb’s 
Radio, 14, Soho St., London, W.1. [0021 


NEW COMPONENTS 


be ae ase transistors pnp., max. pagar a 20V, 
50ma, 300mW, pA leakage; Beta 5-12 9d; 
10-25, 1/6; 20-45, 2/6; 40- 80, 3/6; detector 
diodes. 6d; ‘‘ py-return ” service. —Longland, 
341, Hounslow Rd., Hanworth, Middx. [2934 


INE O.P. transformers and scan coils for 

most makes, exact replacements, from 25/- 
used and 50/- new, send s.a.e. ior imm. quote, 
add 3/6 for p. & p.; telephone orders sent same 
day c.o.d.; examples: new LOPT’s; Ekco T231/ 
221, 65/-; Pye VT4/7, 59/6; Murphy V250/280, 
65/-; Cossor 938, etc., 62/6; Ferguson 992-8, 
69/6; Masteradio, 65/-; H.M.V. 1840-8, 65/-; 
Alba T321-4, etc., 52/6 rere and 14/17 T/V’s, 
callers only, £1 each.—T.C.S., Ltd., 112, Cam- 
berwell Rd., S.E.5. Tel. ides 7917. 


Open 
all day Saturday. [0334 


INSTRUMENT TECHNICIANS 


A vacancy exists for a Technician in the 
Instrument and Control Department 
at Cowley Hill Works, Pilkington 
Brothers Ltd. 


The successful applicant will be mainly 
engaged on the maintenance of elec- 
tronic control equipment and will also 
be required to assist in the maintenance 
of general electrical and pneumatic 
instrumentation. 


There will also be some work on in- 
stallation, commissioning and electronic 
circuit design. 


Applicants should have previous ex- 
perience in the maintenance of tran- 
sistor logic circuitry and should hold 
an H.N.C., or equivalent qualifications. 


The work will initially be on a 5-day- 
week basis, but applicants should be 
prepared to work shifts at a later date. 


Please apply to Mr. B. T. Lovel 
Personnel Office, Pilkington 
Brothers Ltd., Cowley Hill Works, 
St. Helens, Lancs. : 


“= 


—— 


—— 
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BaD Nn Cea 
TEST 
ENGINEERS 


With a view to Company expansion, 
applications are invited from Test Engineers 
who wish to be engaged in testing a wide 
range of valve and semi-conductor indus- 
trial- control equipment, including digital 
systems. A working knowledge of electrical/ 
electronic circuitry is essential. 

These are interesting, permanent staff 
situations with a well established Organis- 
ation in the industrial electronics field. 

The salary paid will be commensurate 
with ability and experience. 

Apply in confidence, in writing or by 
appointment, to:— 


Personnel Manager, 


LANCASHIRE DYNAMO 
ELECTRONIC PRODUCTS 
LTD., RUGELEY, STAFFS. 


Telephone No. Rugeley 371 


UANTITY of brand new line O.P. trans- 
formers, for Philips, Stella, Pye and Fer- 

guson, at well belew list prices till stocks are 
cleared, e.g., Philips 1746, 1772, 1758, 55/-, 
with EY51; Pye 17in, various types, 45/- each; 
Ferguson 406T, 45/-; dozens of Pye and Philips 
frame output and oscillator transformers, 10/- 
each; please state exact maker’s part number 
as on your old unit. 
METAL rectifiers by well-known makers: RM1 
4/-; RMIA, 5/-; DRM3B, 12/6; 14A86, 14/6; 
14A100, 20/-; 14A124, 22/-; 14B130, 29/-; 
T 989 (English Electric), 35/-, etc. 
ALL the above are genuine factory replace- 
ments, and cannot be repeated once stocks are 
finished; p. & p. 2/6, plus 2/6 if c.o.d. 
SANDER’S RADIO & T/V SERVICES, 197a, 
Altway, Liverpool 10. Tel. Aintree 1345. [2854 


RECEIVERS AND AMPLIFIERS—SURPLUS 


AND SECONDHAND i 


RO Rx’s, etc., AR88, CR100, BRT400, 
G209, S640, ete., etc., in stock.—R. T. & 
I. Electronics, Ltd., Ashville Old Hall, Ashville 
Rd., London, E.11. Ley. 4986. [0053 


NEW: GRAM ‘AND: SOUND. EQUIPMENT | 


FR StuEN of post service; record changers, 
\ players and tape decks, some at special 
prices; speakers, Martin type kits, Mullard 
amplifier kits, Jason tuners, test meters, all in 
stock, H.P. available; send for free illustrated 
lists, postal only.—Watts Radio, Be 

Church St., Weybridge, Surrey. Tel. q86 


0077 


WEST HAM COLLEGE OF TECHNOLOGY 

Department of Electrical Engineering 

The following part-time Specialist Courses 

will commence September, 1964. 

(1) SEMICONDUCTOR CIRCUIT DESIGN 
THEORY. 

A Postgraduate course leading to a 
Proficiency Certificate. 

(2) ELECTRONICS AND INSTRUMENTA- 

TION FOR THE MEDICAL PRO- 
FESSION. 
A course dealing with the fundamental 
principles of Electronics and Instru- 
mentation and their application in the 
field of Medicine. 

(3) INTRODUCTION TO GENERALISED 

MACHINE THEORY AND ITS APPLI- 
CATIONS. 
A unified approach to electrical 
machine theory of interest to the 
practising Engineer in industry and 
engineering students. 

(4) AUTOMATIC CONTROL. 

A Postgraduate course leading to a 
Proficiency Certificate. 

(5) STATISTICAL COMMUNICATION 

THEORY. 
_An advanced Postgraduate course of 
interest to physicists and engineers 
presenting a modern approach to 
Communication Engineering. 

For further details write to:— 

The Principal, 
West Ham College of Technology, 

Romford Road, Stratford, E.15. 


ECHNICAL AUTHORSHI 


With Technical Authorship rapidly acquiring the status of a 
profession, and the demand for well-written users’ handbooks 
increasing, progressive careers are now available in return for creative 
ability and enthusiasm. Since the Marine Systems Division encourages 
its staff in the theory and practice of Management we are already 
seeing the authors of today becoming the editors and publications 
managers of tomorrow. 

Flair, enthusiasm and a background of transistors and electro- 
mechanics are essential: academic qualifications are a great help. 

We have vacancies for authors of all grades, including trainees, 
writing on a variety of ocean- and sea-going equipments. This its a 
field with tremendous scope anda great future; if you wish to take 
part by helping our customers properly to use and maintain our 
equipment then a short personal history, in complete confidence, 
should be addressed, quoting Ref. 7849, to 


The Employment Manager, Plessey-UK Limited, 
Ilford, Essex. 


Plessey 


INSTRUMENTATION 
ENGINEER 


POWER STATION 
SITE CONSTRUCTION 


Central Electricity Generating Board, Northern Project 

Group, require a Second Assistant Engineer (Electrical) based 

in the first instance at Eggborough Power Station Site, Nr. 
Selby, Yorkshire. 


SALARY WITHIN RANGE £1,705 TO £2,165 PER ANNUM WITH THE 
POSSIBILITY OF TRANSFER TO A SCALE RISING TO A MAXIMUM 


OF £2,305 PER ANNUM. 


Applicants should be experienced in power station instrumentation, includ- 
ing automatic controls associated with Boilers and Turbines; communication, 
telephone type alarms and electronic equipment. 

Applicants should be Corporate Members of an appropriate professional 
institution. 

Application forms available from Administrative Officer, Central 
Electricity Generating Board, Northern Project Group, Agecroft 
Road, Pendlebury, Swinton, Manchester, to be returned by 4th 
September. 

Please quote Vacancy No. 64/37/A and marke envelopes “‘ Confidential— 
Vacancy ”’. 
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GROUND FLOOR OPPORTUNITIES. 


Group of progressive and _ vigorous 
Retailers are opening a Service Workshop 
in West Ham, E.15, to operate on a 5-day 
week basis. Applications are invited for 
the following positions— 


MANAGER—must be fully experienced, 

have a sound technical background, and 

be capable of taking control. 
Salary—f1,100 to £1,250 a 
according to qualifications. : 
There is the possibility of an eventual 
Directorship. 


year, 


SERVICE ENGINEERS—fully experienced 
in repairing television and radio. 


SERVICE ENGINEER—specialising in 
repairing transistor radio. 


SERVICE ENGINEER-—specialising in 


repairing tape recorders. 
Salary £850 to £1,000 a year, according 
to qualifications. 


Please write to—Mr. C. T. Fenn, Company 
Secretary, 


18, London Road, 
BRENTWOOD, Essex. 


RADIO TESTERS AND 
TROUBLE SHOOTERS (Expd.) | 


For Expanding Company. 
Top Rates and Excellent 
Prospects. 


Telephone ADVance 5257 


EXPERIENCED WIRED VISION 
EQUIPMENT ENGINEER ~ 


Must be fully conversant with all aspects of 
relay network. 
Apply in strictest confidence to: 


ENGINEER-IN CHARGE:- 


RANK RELAY SERVICES 
430 HIGH ROAD, CHISWICK, LONDON, W.4 


! A LOUDSPEAKER 
° ENCLOSURES 
, Corner 172 ARU Enclosure for 
Goodmans 12” Speakers 
£16-10-0 


A. DAVIES & CO. 
: (CABINET MAKERS) 
. 3 Parkhill Place (off Parkhill 
Road), London, N.W.3 
GU Lliver 4775 


os 
12W W—171 FOR FURTHER DETAILS. 


*‘WIRELESS WORLD” TEST INSTRUMENTS 


Complete sets of Metalwork, machine engraved 
Fronts Panels, Special Tag Boards and all 
specified Ist grade components. 

For professional appearance and performance. 
Send 6d. in stamps for lists. 


MALVYN ENGINEERING WORKS 


Engineers to the Radio and Electronic Industries 


7 CURRIE STREET, HERTFORD, HERTS. 
. TELEPHONE: HERTFORD 2264 


12W W—172 FOR FURTHER DETAILS. 


NYLON : P.T.F.E. 


ROD, BAR, SHEET, TUBE, STRIP, WIRE 
No quantity too small. List on application, 
BRASS . COPPER . BRONZE 
ALUMINIUM LIGHT ALLOYS 
STAINLESS STEEL 


H. ROLLET & Co. Ltd. 


Howie Street, S.W.II. BATtersea 7872 
ALSO AT LIVERPOOL, BIRMINGHAM, 
MANCHESTER, LEEDS, GLASGOW 


12W W—173 FOR FURTHER DETAILS. 


WIRELESS WORLD 


MIDDLESEX COUNTY COUNCIL 


Education Committee 
TWICKENHAM COLLEGE OF 
TECHNOLOGY, 
Road, Twickenham, Middx. 


M.Sc., 


Egerton 
Principal: 
M.I.E.E. 


Department of Electrical Engineering and 
Physics. 


A Course of Special Lectures 


FUNDAMENTALS OF 
SEMI-CONDUCTOR DEVICES 


A series of twelve lectures to be given 
by lecturers who are experts in the 
transistor field. 


The course is suitable for engineers who 
have a basic knowledge of electronics and 
who wants a basic but rigorous introduction 
to semi-conductor devices. 
.On Monday evenings at 7 p.m. commenc- 
ing 28th September, 1964. 
Apply for brochure and enrolmeat form 
from: 

The Principal, 

Twickenham College of Technology, 

Egerton Road, 

Twickenham, Middlesex. 


[DECADE BOXES | 


J. P. WOLFENDEN, 


CAPACITY 15pf to 11l1pF 
RESISTANCE 0.10 to 100KQ 
VOLTAGE DIVIDERS and 
WHEATSTONE BRIDGES 


LIONMOUNT & CO. LTD. 


24 LYNTON ROAD, LONDON, N.8 
Tel: Fitzroy 4178 


12W W—175 FOR FURTHER DETAILS. 


VACANCIES: 


Bee. Y ie 
AIRCRAFT , 


RADIO TECHNICIANS 


Central African Airways have 
vacancies. for Aircraft Radio Tech- 
nicians. -Applicants are required - for 
maintenance and overhaul of airborne 
radio and radar equipment. British 
A.R.M.E. Licences are desirable. 


Commencing salary will be within 
the range £1,280-£1,387 per annum, 


dependent upon qualifications and 
experience, plus licence allowances up 
to £244 per annum for A. & B. plus 
radar ratings. 


The positions offer permanent em- 
ployment in Salisbury, Southern 
Rhodesia. Pension Scheme—free in- 
surance—medical benefits—33 days’ 
paid leave per year—generous travel 
privileges—excellent climatic conditions 
—good housing available. Free air 
passages (conditional upon continued 
employment). 


Application for these posts should be 
made to Manager, London, Central 
African Airways, 21 Cork Street, 
Mayfair, London, W.1. 
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“Q-MAX” SHEET METAL 
PUNCHES 


TANGULAR . 


The easiest and 
quickest way 
of | punching 
holes in SHEET 
METAL. 


NEW SIZES: 


Pat. Nos. 6191/3 
& 938098 


3” round 11/6 3%” round 12/3 
(Key 10d.) 


List-of Sizes and Prices on Application. 


BERRY’S RADIO 


25 High Holborn, London, W.C.1. 


"42W W—174 FOR FURTHER DETAILS. 


ELECTRONIC 
STAFF 


CHANCE TO 


ADVANGE 


Applications are invited for the 
following interesting positions in 
the laboratories of E.M.I. Elec- 
tronics Ltd. at Feltham and Hayes, 
Middlesex, and Wells in Somerset. 


TEST ENGINEERS and Assistant 


Test Engineers to be engaged on 
a wide range of Ministry equip- 
ment developed and manufactured 
by the Company. Location : 
Hayes, Feltham and Wells. ~ 
Ref. WW/E/9/12. 


CALIBRATION ENGINEERS +o 


concerned mainly with the 
ca area and maintenance of a 
variety of Electronic Test Gear. 

Location: Hayes and Feltham. 
Ref. WW/A/5/5c. 


Applicants should have a sound 
basic knowledge of electronics pre- 
ferably to City & Guilds standard 
and some knowledge of modern 
transistor techniques. Considera- 
tion will, however, ‘be given to 
technicians who have worked on 
Radio and T.V. servicing or in 
the technical branches of H.M. 
Forces who wish to broaden their 
experience. 


Please apply in writing, 
appropriate reference 


quoting 
number, to: 


Group Personnel Manager, 
04213/S/P, 
E.M.I. LIMITED, 
Hayes, Middlesex. 
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INTER-COM TELEPHONE 

20-WAY PRESS-BUTTON INTER-COM TELE- 
PHGNES in Bakelite case with junction box. Thor- 
oughly overhauled. Guaranteed. §'7/15/-. Per Unit. 
Complete Installation £135. 

10-WAY PRESS-BUTTON INTER-COM TELE- 
PHONES in Bakelite case with junction box. Thor- 
oughly overhauled. Guaranteed. £6/15/-. Per Unit. 
Complete Installation £60. Wiring Diagrams for 
10 and 20 ways on application. 
P.M. MOVING COIL SPEAKERS 

din. 9/6. 8in. 3 ohm 10/6. Elliptical 7x4in. 3 ohm 10/6 
SUPERIOR TYPE DESK PHONES, black Bakelite 
cases. Complete with Hand Set. Dial 0-9 and internal 
bell. £3/7/6. 
G.P.0. TELEPHONE TYPE CARBON HANDSETS 10/6. 
PARMEKO CHOKES 5H 180 MA. Size approx. 
2)” x1" 6/- 

EX EQUIPMENT: COLLARO. 3 speed auto changers 
complete with arm and p.u. Hi-Fidelity Model RC54 
also Model RC531 A.C. mains. Approx. size 13in. x 
ll}in. Height 7in. £3. 


ELECTRICITY SLOT METERS (1/- in slot) for A.C. 
mains. Fixed tariff to your requirements. Suitable 
for hotels, ete. 200/250 v. 10 A. 84/-; 15 A. 94/-; 
20 A. 104/-; other amperages available. Recondi- 
tioned as new. 2 years’ guarantec. 

QUARTERLY ELECTRIC CHECK METERS. Re- 
conditioned as new. 200/250 v. 10 A. 42/6; 15 A. 
52/6; 20 A. 57/6. Other amperages available, 2 
years’ guarantee. 

BRASS JACK STRIPS. 10 Jack sockets in each strip. 
Size approx. 11x 3hin. 12/6. 

8-BANK UNISELECTOR SWITCHES. 25 contacts, 
alternate wiping £2/15/-. 8 bank half wipe £2/15/-. 
6 banks, half wipe, 25 contacts, 47/6. 

ALL GAUGES INSTRUMENT WIRE. Tin copper 
enamelled cotton silk resistance wires from 16 S.W.G. 
to 50 S.W.G. List sent on request. Send S.A.E. 
HIGH-SPEED ELECTRO-MAGNETIC COUNTERS. 
Ex-Govt. 0-9,999, 25/50v. D.C. Size 4x1x1lin, 
Single coil 2,300Q. Single coil 5000 15/-. 

MOVING COIL HEADPHONES with chamois wash 
leather earpads, 25/-. 

CHROME TELEPHONE DIALS. 0-9. Suitable for 
inter-office and factory instailation. 12/6. 


All prices include carriage in United Kingdom 


23 LISLE ST.( o€*: 276° )LONDON, W.C.2 


Closed Thursday 1 p.m. Open all day Saturday 


Fy 


RELAYS—WE HAVE 100,000 PLAIN AND SLUGGED 

WHICH WE CAN OFFER AT EXTREMELY COM- 

PETITIVE PRICES TO INDUSTRIAL USERS. 

Enquiries welcome for RELAYS lo meet your require- 

ments. Please state operating voltage and/or current 
Contact and applied voltage. 

OUR FAMOUS TRANSFORMERS. Input 200/250 v. 

Output tapped 3,-4, 5, 6, 8, 9, 10, 12, 15, 18, 20, 24, 

30 v., 2 amp., 25/-. 17, ll v., 8 a., 81/-, 5 a., 25/-. 

3.5 v. 9,17 v., La., 18/6. P.P. Sec. 0-12-15-20-24-30 v, 

4a., 38/6. 

ACOS CRYSTAL MIC. INSERTS. Iiin. dia. §/-. 

HIGH GRADE MINIATURE MAGNETIC EARPHONE, 

complete with eat clip, lead, plug and socket, 7/6. 

F.W. METAL RECTIFIERS. 12/6 volt, 1 a., 7/6; 

3 a., 10/6; 4 a., 17/6; 6 a., 25/- 

TOGGLE SWITCHES. DPDT, 3/6, SP. 1/9. 

MICRO SWITCHES make and break, 5/6 

MAINS TRANSFORMERS AND RECTIFIER giving 

12 y. 1 a, D.C. output, 20/=. 

Ex W.D. MORSE KEYS 8/6. 

1,000 NEW S.T.C FREQ. CRYSTALS. 13,760 ke/s. 

to 19,872 ke/s., 5/6 each. Plus 6d. postage. Lists 

available. 10 M/C + 38 ke/s. with holder, 33/-. 

w/w ghia 12 y.,5a., 43in. dia. 10/6. 12v. 

1 a., 2/6. 

NEW 0-1 M/A METERS. M/C 2in. WESTON F.M., 17/6. 

SET 21 H.S. TWIST DRILLS. 1/15in. to jin. in 64ths, 

Packed in wooden case, 23/6. Set 17, 15/6. 

5in. VERNIER SLIDE CALIPERS with Depth Gauge 

9/- each. With thumb adjustment 10/6. 

6in. STEEL RULES 1/9. 1l2in. 2/9. 

64ths, 32nds, 16ths and tin. x 24in. 3/6. 

PENCIL BIT SOLDERING IRONS. Latest type. 

Listed 22/6. Our price 1'7/6. Weight 4 ozs. 

SET OF 7 B.A: Sockets 0-6 with Hex. Handle, 6/6. 

NEW MULLARD TRANSISTORS. 0071, 0044, O0C45, 

OC81D, OC81, 5/6 each. 

12 v. MINIATURE RELAYS. liin. x ljin. x lin. 

Weight 14 oz. 2 c/o., 9/6. 

RELAYS—12 v. or 6 v., 2 make, 8/6. 

Key Switches, 2 C/O., 3/-; with lock, 4/-. 

ERICSSON UNISELECTOR SWITCHES 

Single Coil 75 ohm, 6 bank 25-way and 3 bank 50-way 

50 v. D.C. at 37/6 each. Special prices for Quantities. 

NEW AMERICAN TRANSMITTER CONDENSERS 

SPLIT STATOR 0-19 PFD. also 8-25 PFD., 17/6. 

Lists sent on request. All post paid. Stamps please, 

GERMANIUM POWER RECTIFIERS mounted on Ali- 

Fins, D.C. Output 25 v. 25 a., 45/-. 

; SPECIAL OFFER 

2)" BENCH VICES 17/6. POCKET SCREWDRIVER 

KIT in plastic case with 3 blades 3-Philips — collet 

handle, 8/6. 

THE #2 


RADIO & ELECTRICAL MART 


P.O. Box 9 G.P.0. Tunbridge Wells, Kent. 


Graduated 
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LASGOW.—Recorders bought, sold, ex- 
changed; cameras, etc., exchanged for 
recorders or  vice-versa.—Victor Morris, 343, 
Argyle St., Glasgow, C.2. {0201 


“TO ROICA ’’ Recording Studio (Est. 1949) for 

4 studio and mobile recording, tape/disc 
service, professional quality tape recorders 
(series Y and 5 Ferrograph, etc.) supplied for 
research, language training, etc.; one on.y 
Truvox PD 85 quarter track tape unit as new, 
offered at £40. 


EROICA HOUSE, Ashley Rd,, Altrincham. 
Alt. 6688. Studio Director: Wm. Thur.ow- 
Smith, A.R.M.C.M. [0122 


‘APE recorders and decks by_ Ferrograph, 
Brenell, Truvox, Vortexion, Telefunken, 
TUNERS and amplifiers by Quad, Leak, Rogers, 

Chapman. 

SA CROe ONES and stands. by AKG, Reslo, 
» ete. 

THE fabulous Microkit condenser mic., highest. 

professional performance, kit 20gns; complete 

ready to use, 25gns. i 

ALL tapes and accessories. f 

RAPID postal service anywhere in world; good 

quality part exchanges welcome; h.p. facilities; 

specialist audio service dept., records, all labels 

—Parastat service. ; 

LAMBDA RECORD Co., 95, Liverpool Rd., 

Liverpool, 23. Tel. Great Crosby 4012. [2868 


WANTED, EXCHANGES ie 


ANTED, a 10 Henry Decade Inductance 
and a Universal Shunt.—Box OS28, ata 


TEST EQUIPMENT—SURPLUS AND ?* 


SECONDHAND 


IGNAL generators, ~ oscilloscopes, outgout 
meters, wave voltmeters, frequency meters, 
multi-range meters, etc., etc., in stock.—-R. T. 
& I. Electronics, Ltd., Ashville Oid Hall, Ash- 
ville Rd., London, E.11. Ley. 4986. [0C53 


TAPE RECORDING, ETC. ‘ 


UNIQUE buy! Recording tape top brand, 
5%4in 1,200ft 19/6; 7in 2,400ft D.P. 28/6; 
p. & p. 1/6 per spool; bargains in all sizes, 
s.a.e. for list. 
E. C. KINGSLEY & Co., 132, Tottenham Court 
Road, London, W.1. Euston 6500. [0272 


*‘*QLEEP learning,’’ the book essential for 
all go-ahead people.—Send 6/6 to York 
House, Huddersfield. [0187 


VALVES 


OY fete cartons by return at keen prices; 
send 1/- for all samples _and_list.—J. & 
A., Boxmakers, 75a, Godwin St., Sade ahah eS 


E buy valves for cash, large or small 
quantities, old types or the latest; send 
details, quotations by return.—Waltons Wire- 
less Stores, 15, Church St., hak gies es 
ACS types of valves British or American, 
transmitting and receiving; keenest cash 
rices paid. What have you got to offer?— 
rite or call Lowe Bros., 95-97, Redchurch St.. 
London, E.2. Tel. Shoreditch 4415-6. [2882 


WANTED, EXCHANGES ; 


A PROMPT cash offer for your surplus brand- 
new valves and transistors.—R.H.S., Bever- 
ley House, Manville Terrace, Bradford, 7. [0191 


ANTED, all types of communications re- 
ceivers and test equipment.—Details to 

R. T. & I. Electronics, Ltd., Ashville Old 
Hall, Ashville Rd., London, E.11l. Ley. Bir 
RGENTLY wanted, manuals or instruction 
books, data, etc., on American or British 
Army, Navy or Air Force radio and_ electrical 
equipment.—Harris, 93, Wardour St., ra 
Gerrard 2504. [2824 
We. purchase for spot cash, modern used hi- 
fi equipment, quality tape recorders, com- 
munication RXS, stereo gear, etc., etc.; call 
write or telephone, best prices given—Miller’s 
Radio, 38a, Newport Court, few yards from 
Leicester Square Underground station. Ger. 
4638. Est 20 years. Buyer can collect within 
100 miles radius. ) 


=REPAIRS:< AND. SERVICE «20:3 


PEAKER repairs, cones fitted, guaranteed 
satisfaction.—L.S. Repair Services, Pluck- 
ley, Ashford, Kent. [0223 


SYSTEMS 


AUDIO EQUIPMENT 
MANUFACTURES 


SOUND 


STANSTED, ESSEX. 


Phone: STANSTED 3132 


EXCLUSIVE 
OFFERS 


%& R-1471 Communications Receivers .... £16 90 
* 6 volt American Mopile Transmitters, 


DO/40 Pong fss: BM ai cvie sis oe sais 'e eeaghe £12 10 
% SCR-625 Mine Detectors ............ £14 10 
%* American Carbon Mikes, on ‘able stand, 

MEW cies enee csp wetiaeiacn ca tiGen Lee 19 
* American T47 Morse Keys .......... 5 
% AN/FGC-1 Teletype Terminals ........ £75 0 
%* American Power Units, PE-237 ...... £12 10 
% S.T.C. RX-5 Receivers ..........---. £85 0 
% T-4/FRC Transmitters................ £65 9 
* MD-1/FRC Modulators ............ £75 0 
% Motorola Mobile Transmitters 30/40 mc/s 

BEEMO Svs Veltiseisiela ys cimiaraaats avis salacke £12 10 


%* AN/TCC-3 Telephone Carrier Terminals £150 0 
* Kleinschmidt 2A. 5 unit Teleprinters.. £25 0 
% TT-40/FT Teletype Terminals ........ £55 0 
* E.M.I. Recording Bridges, 230 v. A.C... £12 10 
% E.H.T. Rectifier, 18 KV 500 m/a .... £250 9 
* Philco C.43 Transmitters, 2/12 mc/s... £75 0O 
*% Western Electric. Stabilised Power 

Supply, 115 v. lamp.) . sc ese bec oe £17 10 
% $5-foot 2hin. dia. Steel Tubular Masts.. £50 0 
+r 5-foot Post Office Racks, 19in. wide .. £3 10 
% 15 KVA Constant Current Transformers £75 0O 
% Pen Type Personal Dosemeters ........ 15 
* 1} KVA Double Wound Totally Enclosed 

Transformers, 250/110 v. s........00 £6 10 
%* 75-foot Hollow Plywood Masts ........ £35 
+* E.M.I. 3794 Waveform Monitors on 

bole yah teraarsie’ sletace onkitan Wiotare Aig uence £125 9 
%* E.M.I WM5A Oscilloscopes .......... £175 0O 
%* Meiro-Vickers H.S.500 Waveform 

PEONAGONS foc iiienm a ceisus sine a cteavee te £225 0 
% R.201 85-valve Triple Diversity Re- 

COLVOLH Pratd aiytictetaniatthcte ceed} eta ieierests(e SANIT £75 0 


40-page list of over 1,000 different items 
available—keep one by you. 


BCH? rar dias etd Seeoni Tino) bi sie letn 8s nuetaie ale!» dlo’e £1 10 
%& 8.0.8. Distress Band 500 ke/s, Precision 

BUN OES: Bo Stuie Sincsis « visrelew antares aaa £110 
+ Woden 400 m/a 20 Henry Chokes .... £1 5 
% Crypton Cabinet Rectifiers, 200/250 vy. 

GORDO Wiehe ada itek ea 4 os S4t Sect gis ekki, biota eye £3 0 
% BC-610 Whip Aerials, 3 sections, 9 feet 

MOT Gl eevcantretayel sia tetetacvty eraiatuler santa tears tere £110 
% American Condensers, 3,500 wid. 

LWACE 20 MV ONES | seeks was vive daysioe 6 cits 10 
* Precision Mains Filter units. .......... 10 
% R.C.A. 25 Watt Horn Projector Speakers, 

TAD POPE SMUG A. Fre tare areinly gers pis/erelereyane £15 0 
%* R.C.A. Squadron Announcing Systems, 

capacity up to 12 speakers .......... £95 10 
%* Dowty High Speed Register Counters, 

Aine liivae ten iddcten ovaries oceiteniiaea £6 0 
% Edwards Speedivac Pumps, 230 v. A.C. £22 10 
+ Metro-Vickers Metrovac Pumps, 250 vy. 

BAS Cy Te Wa Rae an! RUT nea tt) £17 10 
% Avo Geiger Counters .............%.. £9 10 
% DAE-1 Marine Receivers .......... £22 10 
% PV-500 watt Marconi Transmitier, 

SPLG MHO/Be ih ferent cere misigteretee reid as) t sale £200 0 
% E.C.C. 10 KW Rectifiers, 230 v. A.C. 

POF ALO Weg Ib) emi setl ele inertia te stalsta'e ters £75 0 
+ TCC-3 Carrier Telephone Systems .... £205 0 
% RD-115 Twin Channel Video Type 

Tape Recorders ..-..0.0es ees seeees £125 0 
+ Type 44—5-unit Keyboard Perforators £12 10 
% Creed Morse to 5-unit Electronic Con- 

MERGERS 1s Che Witnetete ie!) shei4s sl aiete tes) s'a sty £95 0 
+ Teletype Metal Tables for 2 machines. , £410 
% Eddystone 8.750 Receivers .......... £42 10 


Carriage extra at cost on all above. 


We have a large quantity of ‘* bits and pieces ” 
we cannot list—please send us your requirements— 
we can probably help—all enquiries answered. 


P. HARRIS 


ORGANFORD - DORSET 


WESTBOURNE: 65051 


- | 
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WIRELESS WORLD 


“none genuine 
without this seal’’ 


USUAL 
TRADE and 
FACTORS 
TERMS 


BAKERS 


45-13,000 cps, 3 or 15 ohm voice coils. 
Applications. 
12,000 lines. 


12” STANDARD HEAVY DUTY 20w. 


More powerful magnet 14,000 lines special suspension. 
40-14,500 cps. Recommended wherever a high standard 
of reproduction is desired. 


WHOLESALE DIVISION, 
PASSAGE, THORNTON HEATH, SURREY. 


SEPTEMBER, 1964 
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HEAVY DUTY MOL ELS with LIFE TIME GUARANTEE 


5 gns. 


Unlimited 
Flat response 100 to 10,000 cps. magnet 
Price for quality unbeatable. 


7 gns. 
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CAST ALUMINIUM FRAMES, NO RESONANCE, STEEL MAGNET ASSEMBLIES, BOLTED TOGETHER, 
NO RIVETTED OR GLUED INACCESSIBLE PARTS. 


12” STALWART HEAVY DUTY 15w. 


SOUND BASIC DESIGN WITH NO GIMMICKS! 


12” BASS HEAVY DUTY 25w. _ 12 gns. 
New 1964 high power model. 
with magnetic damping 25-15,000 cps. 
electric guitars. - 


15” AUDITORIUM MODEL 35w. 


Improved magnet alcomax with heavy plated steel plates, 
weight 16 Ibs. 17,000 lines 20-12,000 cps. 
proofed Paxolin Coil Former. 


Aluminium coil former 
Ideal for all 


18 gns. 


Solid heat 


BENSHAM MANOR’ ROAD 


THOrnton Heath 1665 


Record 
Gleaning & 
Maintenance 
Equipment 


Send stamps value 9d. for post free copy 
of 16 page booklet ‘‘A Guide to the better 
care of your L.P. and Stereo Records.” 


CECIL E. WATTS LTD. 


Consultant & Sound Engineer 


Darby House Sunbury-on-Thames, Middx 
12W W—179 FOR FURTHER DETAILS. 


Se and_expert tape recorder and_ hi-fi 
repairs by England’s leading hi-fi specialists. 
—Telesonic, Ltd., 92, Tottenham Ct. Rd., Lon- 
don, W.1. Mus. 8177. [0045 
Bo OF BRADFORD, loudspeaker and 

pressure unit repairs, D.C.B. cone assem- 
blies in cartons, satisfaction guaranteed.—D. C. 
Boulton, 134, Thornton Rd., Bradford, 1. Tel. 
22838. {O171 


NOTICES. = 


HE ASSOCIATION OF PROFESSIONAL 
RECORDING STUDIOS, Ltd., to protect 
and encourage the interests of member studios 


engaged in electrical sound recording.—Write 
to the General Secretary, A.P.R.S., Flat 4, 
34a, Arterberry Rd., London, S.W.20. {0173 


ELECTRONICS 
BEOLIT 


609 AM Export I 
5 waveband All-Tran- | 
sistor Portable Radio 
at 19 gens. YOU are 
invited to call and 
hear this fabulous 
Receiver at Our 
. Showrooms. Brief specifications are: 
MW — 525-1,500 ke/s.; SW3 — 
3-62 me/s.; SW2 — 6-12 me/s.; SW1 — 11.8-22 me/s. 
Internal Ferrite Rod Aerial for Long and Medium. 
Telescopic Aerial for Short Waves. 1-watt Audio 
output. Separate bass and treble controls. Flywheel 
tuning. Dial marked in metres and megacycles. 
External 3 ohm L/S socket. Hi-Fi output socket for 
tape or tuner. Batteries—6-U2. Supplied with Circuit 
diagram, instruction book, recording lead and plug. 
Guaranteed 12 months. Price (carr. paid) 19 gms. 
or C.O.D. $20/5/-. Also available—609 FM EX If 
model with VHF (FM), Med. and 2 SWBs. at 25 ens. 
S.A.E. for Technical specifications and Test Report. 


Edgware Rx 
LW — 147-320 ke/s.; 


Personal Export Enquiries welcomed. 


400 Edgware Road, Paddington 5521 
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a new edition from 


Pitman 


EXPERIMENTAL RADIO 
ENGINEERING 


E.T.A. Rapson, M.Sc., A.C.G.1. 
DRG? MELEE: 


Clearly sets out numerous experiments 
and methods of measurement suitable 
for a three or four years’ course in radio 
engineering at H.N.C. level. The majority 
of the experiments may be carried out 
with standard laboratory equipment. 
Fifth edition 14s, net. 


from all booksellers 
Pitman Parker St London WC2 


A TA 
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CAPACITY AVAILABLE 


IRTRONICS, Ltd., for coil winding, 

assembly and wiring of electronic equip- 
ment, transistorised sub-units, sheet metal 
work.—4, Ashmead Rd., London, S.E.8. 
Tideway 2249. 


AGENCIES, -ETC. 


ECTIFIERS, Selenium and Silicon units 
supplied ior all applications, keen prices, 
good deliveries, 
. SERVICES & DEVELOPMENTS, 231, 
Essex. Tel. Harlow 26481: 
[2599 
WE undertake the manufacture of trans- 
formers singly or in quantities to any 
specification all work guaranteed for 12 


Rivermill, Harlow, 


months. 

LADBROKE TRANSFORMER Co., Ltd., 820a, 
Harrow Rd., London, N.W.10. Tel. Ladbroke 
0914. [0220 


SERVICES OFFERED 


| asvihas it to us. 


FOR all electronic wiring. small or large, metal 

fabrication, engraving. etc.. highiy competitive 

prices and excellent delivery. 

APPLY: Contracts Manager. C. & B. Eiec- 
3, Wellington Road, St. Mary 


tronics. Ltd., 
Cray, Orpington. Kent. Tel. Orpington peor 


SQUTHERN RADIO 
SUPPLY LTD. 


11, LITTLE NEWPORT STREET, 
LONDON, W.C.2. GERrard 6653 


GOODS AS PREVIOUSLY 


ADVERTISED STILL AVAILABLE 


Bombsight Computers; Frequency 
Crystals; Test Meters No. I; 
Accessories for Type ‘38’’ and 
‘*18’” Transreceivers, etc., etc. 


| Recta ee circuit service; small quantity runs 
quickly and economical. —Quotations and 
information from Teleradio Co., Ltd., 18, Turn- 
pike Lane, N.8. f28ss 


TECHNICAL TRAINING 


EARN Radio and Electronics the New Prac- 
tical Way! Very latest system of experi- 
menting with and building radio apparatus— 
‘*as you learn.’’—Free brochure from Dept. 
W.W.10. Radiostructor. Reading. [0241 
ADIO and TV exams. and courses by 
Britain’s Aes home pe: school; coach- 
ing for Brit.I.R.E., City & Guilds, Amateurs 
Licence, R.T.E.B.. P.M.G. Cert... etc.: free 
brochure from—British National Radio School. 
Russell St, Reading. £0189 


THE NEW 


SOLDERING IRON 


FROM SWEDEN 


‘No fumbling with BLIXT, the one- 


hand operated soldering iron. The 
trigger mechanism feeds solder direct 
to the point where it is required. 
Your other hand is, therefore, free to 
hold wires or components in position. 


Full details from Sole U.R. Agents 


CLIVER DOW LTD 


&77a High Road, Finchley, London, N.12 
Tel. HIL. 0291 


Commission agents wanted; Trade enquiries invited. 


12W W—182 FOR FURTHER DETAILS. 


moan 


SEPTEMBER, 1964 


WIRELESS WORLD 


151 


NEW from OLSON 


PROJECTS AND WIRING 


Our design staff include both mechanical and elec- 
tronic design engineers to enable us to extend our 
service beyond the purely mechanical design of racks, 
cases, etc. We back up this design service with a team 
of prototype wiremen, so that we can undertake 
the complete manufacture of projects, covering the 
mechanical design and manufacture and the electronic 


MODERN CASES FOR MODERN REQUIREMENTS 


The firm of Olson Electronic Ltd. have found need for small instrument cases 
in the industry and are introducing a series of small cases designed to satisfy 
the demands of miniature assemblies, these are strongly made of 20 s.w.g. mild 
steel and finished in silyer-grey hammertone stove enamel with front pane) in 
light grey (shade 631) high gloss enamel. u 

Rubber feet are fitted to all cases, Vent panels can be fitted at a small extra 
charge. 


| FRONT 
TYPE WIDTH HEIGHT DEPTH PANEL 
| Extra strength 
25A 6hin | 4hin. 4tin. | 18 swg 
25B 64in. 4hin, 6tin. 18 swg 
26A 8#in 5jin §hin. 18 swe 
26B 8fin. | 5jin Shin. | 18 swe 
Q7A 12}in 7tin 5jin. | 16 swe 
27B 123in Thin sin. | 16 swe 
284 14in 104in 6hin. | 16 swg 
28B J4in 1Okin Shin. | 16 swe 
NEW SIZES OF INSTRUMENT CASES (STANDARD SIZES) 
TYPE WIDTH HEIGHT DEPTH | EXTRA 
| STRENGTH 
29A 10in. 4in, 6in. | 18 swg 
29B 10in. 4in. 8in. | 18 swg 
S0A 12in. Sin. 6in. | 18 swg 
30B Qin. din. Sin. | — 18 awg 
31A l4in. 6in. 6in. 18 swg 
31B 14in. 6in. 8in. | 18 swg 
STANDING CASES 

40A 4tin. 64in, 6in. 18 swg 
40B bjin. Sin, 6in. | 18 swg 
400 5jin. R3in, 8in. | 18 awg 


Quotations gladly given for customers’ own specificatious and special requirements 


OLSON ELECTRONIC LIMITED, 54 Myddleton Street, 


layout and wiring. 
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LONDON, E.C.1 


Teiephone: TERminus 8081 


Instrumentation at its best... 
= ee = Se 


=n nin —a acer 

SIFAM ELECTRICAL INSTRUMENT GO. LTD. 

WOODLAND ROAD, TORQUAY Tel: 3822/3 
12W W—184 FOR FURTHER DETAILS. 


ITY & GUILDS (electrical, etc.), on ‘‘ No 

Pass—No Fee’”’ terms, over 95% successes. 
—For details of modern courses in all branches 
of electrical engineering, applied electronics, 
automation, etc., send for 148-page Hand- 
book—free and post free.—B.I.E.T. (Dept. 
388A), 29, Wright’s Lane, London, W.8. [0017 


.M.G. Certificates, City & Guilds Examina- 
( tions, I.E.R.E., also many non-examina- 
tion courses in radio, TV and_ electronics; 
study at home with world famous I.C.S.— 
Write for free prospectus, Stating subject, to 
International Correspondence Schools (Dept. 
443), Intertext House, Parkgate Rd., London, 
§.W.11. £0029 


RESISTANCE WIRES 
EUREKA-CONSTANTAN 


Most Gauges Available 


NICKEL-CHROME MANGANIN 
NICKEL-SILVER 


COPPER WIRE 


ENAMELLED, TINNED, LITZ, 
COTTON AND SILK COVERED 
SMALL ORDERS PROMPTLY DESPATCHED 
B.A. SCREWS, NUTS, WASHERS 
soldering tags, eyelets, and rivets 
EBONITE and BAKELITE PANELS. 
TUFNOL ROD, PAXOLIN TYPE CO!L 
FORMERS AND TUBES, ALL DIAMETERS. 
SEND STAMP FOR LIST. TRADE SUPPLIED. 


POST RADIO SUPPLIES 


33 Bourne Gardens, London, E.4 
Phone: Clissold 4688 
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FOR ALL YOUR PANEL WORK 
WRITE FOR ILLUSTRATED 
BROCHURE OF PARALEX 
& LUFBRA ADJUSTABLE 
HOLECUTTERS 


WITH MORSE x 


OR STRAIGHT 


HOLES ACCURATELY BORED 
FROM lin. DIA. TO 123in. DIA. 


AKURATE ENGINEERING Co. Ltd. 


CROSS LANE, LONDON, N.8 
i TEL. FITZROY 2670 


240 ELECTRIC POWER cums 


FNRI! from 12 « CAR BATTERY 
“te AMERICAN DYNAMOTOR UNIT 


MY | Input 12v. output 200/250v.at 150 to 220 watts. 
Perfect for TELEVISION, POWER TOOLS and all 
universal AC/DC ELECTRICAL EQUIPMENT, gives 
i wonderful results. Price ONLY SS + 12/- carriage. 
3 Send stamped envelope for full illustrated details 


TAPER 3 : AX 4} Dept. SCIENTIFIC PRODUCTS, CLEVELEYS, Lancs. 
SHANK 2DIA. — 
SHANK TO £DIA 12W W—187 FOR FURTHER DETAILS. 
UP TO NO. 4 : 
ENSON’S better bargains, send s.a.e. for 
free catalogue of Government and manu- 


facturers’ electronic surplus, to—Superadio 
(W.), Ltd., 116, Whitechapel, Liverpool, 35 : 
256 
ETALWORK, all types cabinets, chassis, 
racks, etc., to your own_ specification, 
capacity available for small milling and cap- 
stan work up to lin bar. 
PHILPOTT’S METAL WORKS, Ltd., Chapman 
St., Loughborough. [0208 
ICROAMMETERS 50 and 100 micro- 
amperes, need rescaling, surplus to_re- 
quirements, 4in and 5in movements, new 38/-, 
used 25/-, guaranteed, first-class makes, Turner, 
Taylor, English Electric, etc., approx. 100 for 
sale—Shaw, Rawson Rd.. Bradford. {2918 


sound effects 


EP discs at 7/6; 


12W W—186 FOR FURTHER DETAILS. BGXI ‘Atmospheres ”; sea, wind, rain, thunder, 
- traffic, factory. 
ABXI Bells and sirens 
Pg MISCELLANEOUS =| MPXI Military parades, warfare. 
Bee bug key, transistorized, send for | EFXI Electronic ‘‘ space ’’ sounds. 
50ma, 300mW, 2uA leakage; Beta 5-12, 9d; | EFX2 Musique and themes 
Cheltenham. [2935 
EEN my cat? Electrical, relays, mechanical, HMXI Haunted and mystery sounds. 
materials, tools; S.a.t.—Whiston (Dept. | CSPFX 003, 004, MFXI, MFX2, assorted effects 
WCW). New Mills, Stockport. [2729 57 on four discs. 
A 2lin dial, flush round, meters, brand 4 I 
5 new, 35/-, plus 1/6 post.—J. Cooper, 13, AFXI Wild animals. 
Churchfield Rd., Outwell, Wisbech, Comte 7 MFX3 Domestic animals. 
MULTI-WINDER wanted, any make, any | TFX! British railway trains. 
condition, must be automatic paper inter- LFXI Sounds of London at 10/6; 


leaving.—Witworth Television, 26, All Saints’ 
Rd., W.11. Tel. Bayswater 9071. [2924 
ADIO remote control, 25/30mc/s_ systems, 
transmitters, receivers and servos, designs 
and complete equipment available.—Teleradio 
Electronics, 18, Turnpike Lane, N.8. [2929 
UTOMATE that process or machine, many 
types of electronic process and machine 
controls and timers available.-—The Whymaster 
Automation Co., Suite 8, Radnor House, 93-97, 
Regent St., Londen, W.1. [2928 


TO: Contrast Sound Productions, 
19 Charing Cross Rd., London, W.C.2 


Please send sound effects lists/records. as under. 
enclosed please find P.O. for records. 
6d. stamps for lists. 


ATALOGUE No. 15, government surplus INGA ME hice csccrccusoacctetacessschenrsatowtpeeah ts sasaan le 
electrical and radio oak rane oie ri 

of items at bargain prices for the experimenter 

and research engineer; 2/6 post free, catalogue TAD DRESS Fi meni nocn os deuncay ote sttise wsaroenviesageanesaessne 


cost refunded on purchase of_ 50/-.—Arthur 
Sallis Radio Control, Ltd., 93, North Rd., 
Brighton. [0195 
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Certificates, etc. 


Radio course with equipment. 


sent without any obligation. 
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YOUR CAREER «RADIO? 


Big opportunities and big money await the qualified man in every 
field of Electronics today—both in the U.K. and throughout the 
world. We offer the finest home study training for all subjects in 
radio, television, etc., especially for the CITY & GUILDS EXAMS. 
(Technicians’ Certificates); the Grad. Brit. I.R.E. Exam.; the Radio 
Amateur’s Licence; P.M.G. Certificates; the R.T.E.B. Servicing 
Also courses in Television; Transistors; Radar; 
Computers; Servomechanisms; Mathematics and Practical Transistor 
We have OVER 20 YEARS’ ex- 
perience in teaching radio subjectsand an unbroken record of exam. 
successes. We are the only privately run British home study Institute 
specialising in electronic subjects only, Fullest details will be gladly 


SEND FOR FREE BROCHURE TO :. 


BRITISH NATIONAL RADIO SCHOOL 


DEPT 1 - RADIO HOUSE - RUSSELL ST - READING - BERKSHIRE 


Brand New Ex-Government Meters 
at fraction of original cost. 

ALL METERS 2/6 POSTAGE except 
where otherwise stated. 


VOLTMETERS 
0-5 and 0-100 volt D.C. moving coil 
meters, portable in canvas carrying case. 
1,000 ohms per volt resistance (F.S.D. 
only 1 m/a.), by Sangamo-Weston, with 
leads, 22/6. 
0-150 volts D.C. moving coil meters, 
2hin., resistance 1,000 ohms per volt 
(F.S.D. only 1 m/a.), 25/-. 
0-500 volt A.C. meters, moving iron, 6in. 
iron case, panel mounting, 70/-, post 4/-. 
0-500 volt D.C. meter, moving coil, 
6in., panel mounting, 55/-, post 4/-. 


AMMETERS 
0-50 amp. D.C. Meter, moving coil, 
4in. iron case, panel mounting, complete 
with external shunt. 35/-, post 3/-. 


0-50 A.C. Ammeter, 6in., moving iron, 
flange mounting, iron case, by W. O. 
25/-, post 4/-. Also ditto D.C. 


Prescott. 
moying coil at same price. 

0-80 A.C. Ammeter, 4in., moving iron, 
flange mounting, iron case, Crompton 
Parkinson. 35/-, post 4/-. 

0-200 amp. “ Tong Test ’? Ampmeters, 
D.C. leads, D.C. current by induction 
without breaking circuit. 75/-, post 4/-. 
0-200 amp. A.C. Meters, Moving iron, 
by Malder Thompson. 6in. iron case, 
panel mounting. 55/-, post 4/- (external 
shunt required). 


MILLIAMMETERS 
s m/a. moving coil, D.C., 24in., round. 
27/6. 
0-100 moving coil, D.C., 2in., round, 
ESD), 1 yas, 2a 6 
LARGEST STOCK OF EX-GOVERN- 
MENT METERS IN THE MILDANDS. 
SEND REQUIREMENTS FOR QUOTE 
OR S.A.E. FOR LIST. 


R. SANKEY 


REGAL CINEMA, ATHERSTONE, 
WARWICKSHIRE 


Telephone: Atherstone 2220/3210. 


HE Incorporated Practitioners in Radio & 
Electronics. (1.P.R.E.), Ltd., Membership 
Conditions booklet 1/-; sample copy of I.P.R.E. 
official Journal 2/- post free.—Dept. A, Secre- 
tary, 32, Kidmore Rd., Caversham, Reading, 
Berks. [008s 
IND TV set trouble in minutes from that 
great book The Principles of T.V. Receiver 
Servicing, 10s. 6d. all book houses and radio 
wholesalers.—If not in stock, from Dept. A. 
Secretary, 32, Kidmore Rd., Caversham, Read- 
ing, 


SPECIAL OFFERS—NO INTEREST TERMS 
Monthly 
Dep. 12 pyts. 18 pyts. 


'73/- 55/2 39/7 
103/- 79/4 56/10 


41/1 30/10 22/2 
35/3. 26/10 1 
£22 O11 44/11 33/- 


ARMSTRONG 

227 Mono 0 

227 Stereo .. 0 
1 


GARRARD 
Lab. A/EV26A £20 11 
4HF/EV26A £1717 
301 Strobe .. 
A. L. STAMFORD LTD. 
Dept. H4, 98 Weymouth Terrace, London, E.2. 


Berks. [0089 


ADIO officers, see the world; sea-going and 
shore appointments; our many recent suc- 
cesses provide additional trainee vacancies dur- 
ing 1964/1965: day and boarding students; 


grants and scholarships available; stamp for 
prospectus.—Wireless College, Colwyn BrOss1 


.E.R-E., City & Guilds and R.T.E.B. exams; 

specialised I.C.S. home-study. course will 
ensure success.—For details of wide range of 
exam. and diploma courses in radio, T.V. and 
electronics, also new_ practical courses with 
kits, write to I.C.S. (Dept. 522), Parkgate Rd., 
London, S.W.11. [0036 


TUDY radio, television and electronics with 
J the world’s largest home study _organisa- 
tion, I.E.R.E., City & Guilds, R.T.E.B., etc.; 
also practical courses with equipment; all books 
supplied.—Write for free prospectus, stating 
subject, to I.C.S. (Dept. 442), Intertext House, 
Parkgate Rd., London, S.W.11. f0032 


-M.I.MECH.E., A.M.I.E.R.E., City & Guilds, 
G.C.E., etc., bring high pay and_ security. 
‘““No Pass—No Fee’’ terms. Over 95% suc- 
cesses. For details of Exams and courses in 
all branches of Engineering, Building, Elec- 
tronics, etc., write for 148-page handbook— 
Free. B.I.E.T. (Dept. 387B), London, W.8. 
fo118 
.V. and Radio—A.M.I.E.R.E., City & Guilds, 
R.T.E.B. Cert., etc., on ‘‘No_ Pass—No 
Fee’? terms, over 95% successes.—For details 
of exams and home training courses (including 
practical apparatus) in all branches of radio, 
T.V. and electronics, write for 148-page hand- 
book—free. B.I1.E.T. (Dept. 387A), 29, Wright’s 
Lane. London, W.8. [0016 


a How and Why ’’ of Radio and Electronics 

made easy by a new, no-maths Practical 
way Postal Instruction based on hosts of ex- 
periments and equipment buildings carried out 
at home. New courses bring enjoyment as well 
as knowledge of this fascinating subject.—Free 
brochure from Dept. W.W.122, Radiostructor, 
Reading. [0240 


BRIMAR 
TUBES ; 
BRAND 45/- 


NEW 


TYPE 0.17 A.F. 


110 deg. Fantastic 
opportunity. Cancelled 
export order. Brand new 
television tubes in original makers’ 
cartons at a fraction of original 
eost. Only 45/- each, plus post 
and packing 10/-. Discounts for 
quantity. 


PERMANENT 


MAGNET 


Manufactured from 
special 
COBALT ALLOY 
Permanent and extremely 

powerful. 
Indispensable in electronics, 
engineering, schools, etc, 
Offered to you at a fraction 
of manufacturer’s price 
and supplied with keeper and specially made box. 
lifting power, £2/19/6. P.P. 5/6. 


MOBILE SALES CO. (TUL 0121) 
101-3 BRIXTON HILL, LONDON, S.W.2 
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601b. 


kers are 
ea response 


(15,000 
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WHEATSTONE BRIDGE 
Centre Zero 2 
GalvanometerE 
Scaled  20-0-20 
24in. movement. 
2.5 mA. full scale 
deflection, 3 stud 
switch’ controls 
0-10, 0-100 ohms, 
0-Inf. Complete 


in carrying case ——— 
with instructions, 45/-. Post 5/-. Spare 
meters for above, [0/-. P. 1/6. 


RCA CANADIAN No. 29 
=~ > Transmitter/Re- 

{| ceiver 2-8 Me/s., 
separate Manual 
3} tuning R.F. and 
Osc., also preset 
motor operated 
ditto. 25 miniature valves 
including 2/815’s. 12/24 v.d.c. 
operation. Unused condition. Outside case 
store soiled, £12/10/-. Carr. £2. 
English version. Manual tuning only. 
plete station, £8/10/-. Carr. £2. 

CONVERTOR 
Run your mains ahaver, 
radio, record player, etc., 
from car battery. New 
type vibrator converts 
12 v. D.C. to 240 v. D.C. 
at 100 mA. Low drain. 
Brand new _ complete 
with spare fuses, 
battery clips, etc. ? 
25/-. Carr. 7/6. : J 
TRANSMITTER. 1.75-16 Mc/s., 3 waveband 
tuneable, grid modulation using 813. Used 
complete with all valves, circuit, £7/10/-. 
Carriage [0/-. 
MOVING COIL HEADPHONES. 
BRAND NEW. Chamois padded, complete 
with jack plug, 15/6. Post 2/-. 
R.C.A. AR88D RECEIVERS. 
£75. Carriage 30/-. 
ALL NO. 19 SET PARTS AVAILABLE 
Many other bargains. S.A.E. all enquiries 
. J. THOMPSON, — 

“‘Eiling Lodge’’ Codicote, Hitchin, Herts. 
Phone: Codicote 242. 


Com- 


Brand new. 
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LL-TIME courses for P.M.G. certificates 
and the radar maintenance certificate, also 

in electrical and electronic engineering.—In- 
formation from College of Technology, Kings- 
ton upon Hull. [0114 
ECOME ‘“ Technically Qualified ’’ in your 
spare time, guaranteed diploma and exam, 
home-study courses in radio, TV, servicing 


and maintenance, R.T.E.B., City and Guilds, 
etc.;. highly informative 120-page Guide—-free! 
—Chambers College (Dept. 433), 148, Holborn, 
London, E.C.I. (0013 


TECHNICAL TRADING CO. 
11/12 NORTH RD., BRIGHTON 


TEL.: 67999 
Se read in 
VALVES—:. 


the May issue still available. 


: Other Retail Shops:- 72 East Street, 
Southampton & 350 Fratton Road, Portsmouth 


SEPTEMBER, 1964 


Radiospares Ltd. 


—————— 


WIRELESS WORLD 
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FOR ELECTRONIC COMPONENTS-BY RETURN 


\\ TANNOY: 
For sound sense 


WEST NORWOOD LONDON SE27 
GIPSY HILL 1131 
~ 142WW—193 FOR FURTHER DETAILS. 


EE proprietor of British Patent No. 832480, 
entitled ‘“‘ Tracking System.’’ offers same 
for license or otherwise to ensure practical 
working in Great Britain.—Inquiries to Singer, 
Stern & Carlberg, 140 So. Dearborn St.. 
Chicago, Illinois 60603, U.S.A. : [2902 


iE: NEW COMPONENTS : 


LL television, tape rec.. radio service re- 

quirements; UHF/625 complete modification 
kits, tuner, IF and T-B panels, fittings and 
circuits; or tuners, IF panels separate; send for 
free list; new sensational Pye plug-in transis- 
torised ITV amplifier, viewable pictures with 
room aerial in difficult areas, 75/-, p./p. 2/6; 
new Lopts, Ekco 221/331, Ferranti 1001/1023, 
etc. (U25 types), 55/-; (U26 types), 62/6; 
Philips/Stella 1768 to 17TG100, 8617 to 1007, 
etc., 90/-; Ferguson 306, 58/6; 406, 506, etc., 
67/6; Pye V4 VT17, CTM17, etc., 56/-, p./p. 
3/6; HMV, Sobel, Philco, KB, Murphy, Pam, 
etc., available: also scan coils, frame trans- 
formers. line osc. transf., dual controls, knobs, 
mains droppers, etc., incremental tuners, tur- 
rets, biscuits, all IF types; tape recorder/ 
changer belts, heads, motors, etc.; CRT’s re- 
built. year guarantee (carriage 10/-); 14in, 
17in, £4/5/0; salvaged components clean con- 
dition popular makes turrets transformers 
etc.; enquiries welcome; prompt quotations or 
c.o.d. 2/6.—Manor Supplies, 64, Golders Manor 


Drive, N.W.11 (callers 589B, High Rd., Near 

Granville Rd., N. Finchley, N.12.) (Open 

Sat.) Hil. ©1178 (day), Spe. 4032 (evg.). 
[2900 


THE FASTENER WITH ENDLESS 
APPLICATIONS - SIMPLE - POSITIVE 
SELF - LOCKING. MADE IN A 
VARIETY OF TYPES AND SIZES. 
SPECIAL FASTENERS TO SUIT 


; CUSTOMERS’ REQUIREMENTS. 
¥ WIDELY USED IN THE RADIO 
i INDUSTRY 


Illustrated brochure and other information 
will be gladly sent on request. 


ROSS, COURTNEY & COMPANY, LTD. 
{ODDIE FASTENERS DIVISION) 


Terminal House, Elthorne Road, 
London, N.19. TEL.: ARChway 055! 
CABLES: “HOMONYMS, HOLWAY,’’ LONDON 
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W LAWSON 


LAWSON TUBE WITH NEW SILVER 
ACTIVATED SCREEN AND 
tOO7 "MICRO FINE” ALUMINISED 


12 MONTHS 


75 


LICHT 
OUTPUT 


50 


25 


SIMICAR TUBE REBUILT 
OR REGUNNED BUT NOT 
RESCREENED 


performance. 


. BRILLIANCE CONTROL ——— output. 


EXPRESS PASSENGER 

TRAIN SERVICE 

Our service is country wide and 
whether you live in the Outer 
Hebrides or at No. 10 we can 
guarantee. the finest and fastest 


ra : : rey 
RT service in Great Britain AND TYPE, 


Full fitting instructions with every 
tube. 


LAWSON TUBES 


2, PEACHFIELD CLOSE, 
MALVERN WELLS, WORCS. 
TEL.: 21C0 


DIRECT REPLACEMENT 
TELEVISION TUBES 


GUARANTEE 


DESIGNED FOR 
PERFORMANCE 


The modern Lawson Television tubes are specially designed to 
give the older types of television set very much improved 


brighter with better contrast, exclusive 
trolled thickness aluminising gives 50 per cent, more light 
New small anode aperture electron guns by Mullard, 
Mazda, G.E.C., Brimar, E.E., Cossor, etc., give crisp needle- 
sharp definition and focus. 
formed cathodes giving very long life. 
cent. BRAND NEW (glass excepted) and is designed to 
fit exactly as the original tube, ensuring complete accuracy 
and efficiency 


FROM STOCKS OF OVER 5,000 TUBES OF EVERY MAKE 


FULL REPLACEMENT 


Their new silver activated screens are much 


‘““micro fine ’’ con- 


Silicon vacuum pumping plus depth 
Each tube is 100 per 


WE CAN SUPPLY THE EXACT TUBE YOU 


REQUIRE BY RETURN. 
12”—£4: 10:0 
14” —£5: 10:0 
15”-17”—£5: 19:0 
19”-21”’—£7: 19:0 
CARR. & INS. 7/6 


Terms C.O.D. or C.W.O 


10/- Gladly refunded if you 
wish to return your old 
tube (excluding 12in.). 
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NEW ITEMS 


eS available 


FROM WEEBB’S 


@ G & D “FALCON” TRANSMITTER 
20 watts mobile or mains for 144 Mc/s 
£50 .8 . Od. | 
@ PYE “SOLENT’ PORTABLE 
DIRESTION-FINDING RADIO 
For yachtsmen. £51. 9 . Od. 
@ EDDYSTONE “‘EC10”’ £48 .0. 0d. 


@ EDDYSTONE “EA12” £185 . 0 . 0d. 
WEBB’S RADIO 


14, Soho Street, Oxford Street, London, 
W.1. Tel: GER 2089 
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TESTED TRANSISTORS 


OA202, I/- each. OC44, OC45, OCBI, 
OC8ID, 3/- each. AFI14/5/7, SX658, 
OC170/I, 4/- each. 2$013, OC 26/28/35, 
GET571, 10/-each. XAI01/2, XB103/4, 
XAI11/2, 2/- each. RED OR WHITE 
SPOTS, 


I/- each. OC1I39, BY100, 
GETS, 5/- each. ZENERS 4 watt, 3/6 
each. 1.5 watt, 5/-each. 7 watt, 6/- each. 


S.A.E. LIST AND COMP. EQ. CHART 
FREE. 


B. W. CURSONS 
78 BROAD STREET, CANTERBURY 
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CABINETS © CASES 
CHASSIS 


Anything in metal. ‘‘ONE OFFS”’ a pleasure. 


Send your drawings for quote 
Stove enamelled in any professional finish 


MOSS, WATSON 


40 MOUNT PLEASANT STREET, OLDHAM, 
LANCS. 


MAIN 9400 
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The RADIO AMATEURS 
HANDBOOK 36/- 


1964 ED. by A.R.R.L. Postage 2/6. 
Radio Servicing by Butterworth. 
Postage |/-. 
Amateur Radio Handbook by R.S.G.B. 
34/-. Postage 2/6. 
Amateur Radio Call 
4/6. Postage 6d. 

Audio and Acoustics new ed. by Briggs. 
10/6. Postage I/-. 

Guide to Broadcasting Stations new ed. 
by W.VW. 5/-. Postage 6d. 

Know Your Oscilloscope by Smith. 20/-. 
Postage I/-. 

British Transistor Directory by Bradley. 
8/6. Postage 6d. 

Understanding Television 
Davies. 37/6. Postage 1/3. 

ABC’s of Computers by Lytel. 16/-. Postage 


I/- 
UNIVERSAL BOOK CO. 


12 LITTLE NEWPORT STREET 
LONDON W.C.2. 


10/6. 


Book by R.S.G.B. 


new ed. by 


(adjoining Lisle Street) 


154 - ~ WIRELESS WORLD 


eee 1964 


DO YOU STILL USE A HAMMER AND CHISEL A.C. SOLENOID TYPE SCM 


9/10ths 
FULL. SIZE 


TO GUT A SQUARE IN SHEET METAL? 


Don’t any more 
We have a Hand-operated Tool now to cut any 
straight sided shape. Square R/Angles slots for 
Louvres. All you do is simply mark out your shape 
and follow the lines. You can also convert the Tool 


to a Punch-Louvre Forming and Riveting Tool. 


NO DISTORTION OF METAL 
ON EITHER SIDE OF CUT 
EXPORT ORDERS DESPATCHED IMMEDIATELY 


Continuous 3ozs. at 4”. 
Instantaneous to 2lbs. 
Larger sizes available, 
Also—Transformers to 
7kVA 3 phase. 


AVONLEA TOOLS, WOODEND MILL, MOSSLEY, LANCASHIRE. R. A. WEBBER : LTD. 


MOSSLEY 2687 KNAPPS LANE, CLAY HILL, BRISTOL 5 Phone: 65-7228/9 
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Range of values up to 
25,000 pF 


more than adequate 
for most applications. 
suitable for parallel 
connection in large 
banks capable of 
Smoothing heavy 
current supplies 


Operating Temperature Range— 
—20°C. to +85°C. 
Tolerance of Capacitance— 
—20% to +100% up to 50 volts. 
—20% to +50% for 100 volts and over. 
Leakage Current— 
0.01 C.V. in LA after 3 minutes. 


Wireless World iii 


HIGH CAPACITANCE 
ELECTROLYTICS 


FOR RELIABLE 
POWER SUPPLIES 


High capacitance values— 

essential when the power pack has to 
supply a heavy D.C. current which is 
effectively smoothed. In cases where 
the current is relatively light the supply 
is usually required to have a low 
impedance so that large pulses of 
current can be provided. 


Exceptionally low leakage current 
and long life when operated under 
normal conditions of temperature. 


+85°C. maximum operating temperature 


Low inductance. Low E.S.R. and 
long storage capabilities. 


3 sizes available in aluminium 
seamless cans. 


Pillar terminals in rigid moulded covers 
convenient for strap or bus-bar 
connections. 


Obtain full technical details by sending for 
T.C.C. Technical Bulletin No. 92. 


THE TELEGRAPH CONDENSER CoO. LTD 


NORTH ACTON - LONDON :- W.3 Telephone: ACOrn 0061 (16 lines) Telex: 261383 


(also at) CHESSINGTON, SURREY & BATHGATE, SCOTLAND 
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ERSIN Is 


Ersin Multicore Solder is made tn 
Europe’s largest cored solder factory, 
and contains only the purest tin and 
lead plus five cores of extra-active 
non-corrosive Ersin flux. It is un- 
doubtedly the world's finest and most 
reliable cored solder. THERE 1S AN 
ERSIN MULTICORE SOLDER FOR 
YOUR PURPOSE... whether it be 
the rapid soldering of miniature 
componenis by a production solder- 
ing process, or the individual produc- 
tion of large units of equipment such 
as fully transistortised submersible 
repeaters. Alloy, aiameter: of the 
solder, type and percentage of flux in 
the solder are all points to be con- 
sidered, 


For production soldering processes 
Ersin Multicore Solder with 362P Ersin 
flux in 60/40 and Savbit No, 1 alloys, 
and containing an exclusive agent 
Pentacol, promote the extra rapid 
spread of the lower percentage of flux 
in the cores—less fumes are liberated 
—less flux residue is left. 


Multicore Savbit Alloy, to which a 
precise amount of copper is added 
prolongs bit life up to ten times, 
ensures more consistent soldered 
joints, and eliminates maintenance of 
soldering iron bits, 


THERE 


PURPOSE WHERE PRECISION SOLDERING 


CMMSTS 


SEPTEMBER, 1964 


SOLDER 


biicok 


NDER THE SEA 


Ersin Multicore Solder is shown being used at the Erith factory of Submarine: Cables 
Lid., in the production of a submersible repeater designed fo jast for a minimum of 
20 years under the sea without attention. 


The life and reputation of any piece of electronic equipment can rest 
entirely on the solder used in assembly, a minute fraction of its cost: Phat 
is why the finest, most dependable cored ‘solder is invariably the most 
economical and best. Ersin Multicore is the most widely used cored solder 
in the U.K. and ts exported to over 50 overseas countries. 


IS AN ERSIN MULTICORE SOLDER FOR EVERY 


iS REQUIRED 


Engineers and technicians are invited ta write on their Company s létier 
heading for the completely revised 6th Edition of the 24-page booklet 
“MODERN SOLDERS’ containing data on meltirg points, gauges, alloys, 


etic. Also, reprint of “Industrial Electronics’ article “Erosion of Soldering 


iron bits’, by P. Sharples. 


MULTICORE SOLDERS LIMITED, MULTICORE WORKS, 
HEMEL HEMPSTEAD, HERTS. (BOXMOOK 5656) 


** 
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